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I'll K lXKI.l TACK ( IF BACTKKIA l TON' .‘SOIL 
FERTILITY 

i:v c. m. iirrcmssns, ha 

hup* > hi* Ay>‘ s t 

J 5 kk viol's t«» tin* introduction * tin* science of soil bacterio- 
logy tin* laboratory examination ot‘ soils had bt-i-n mainly directed 
tu tin* disnovopy of tin* i*;msi*s of tlmir relative fertility by 
methods depending upon tin* determination o| 1 1 1 »j i r chemical and 
physical c >n>tit lit inn. (dn tnical analysis has told us milch as to 
tin* plant foods present or wanting in soils, and has su^^stotl tin.* 
iis‘ of artitii'ial and other manures in the field : mechanical ana- 
lysis has shewn tin* necessity hu taking into consideration tin* 
Texture of tin* soil as a prmn* factor in producing fertility, but 
neither of these method** can provide full information as to the 
mult itudinous and complex changes miin^ on in tin.* soil, tin* sum 

"f u'l i ii*li results in tin- production of' available plant food. The 
importance of tin* biological factor has hcen more fully realized 
m recent years, and the object of this paper is to oivc an outline 
,J I file methods which may ie* adopted for il.’tenninine tin* con- 
"t it lit it in of' the soil complex ami its relation to fertility. 


The 

point to he kept 

in view is not si 

o much the mere mak- 

i Mu of a 1 

biological analysis 

of a soil as the 

determination of its 

n-jMllse 

to cultivation, t» 

► irrigation or 

drainage, or to appli- 

l 'lii loll of 

manures, whetlier 

organic or of he 

Twi.sc. such determina 


fi' N heine based upon the following considerations. A normal 
s "il contains bacteria which may be roughly divided into two 
.so far as fertility is eoneeriuMl ( I ) beneficial. (’_* ) detri- 
n i* *n i al , Fortunately the beneficial kinds predominate in the 
* 11 ■* majority of eases, anil for our purpose it will In* sutiicicnf to 
1,11 1 seat** tlie part they play in producing fertility 
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The beneficial bacteria mav he sub-divided according to tlu*i! 
functions in the soil : — 

(l) Those which attack organic matter or soil humus ami 
convert its nitrogen into ammonium compounds. 

[' 2 ) Those which produce nitrites from these ammonium 
compounds, and those which further oxidize the nitrites to tnrm 
nitrates. 

(:>) Those which bring atmospheric nitrogen into rombina 
tion as organic compounds, thus increasing tin* supply ot tlu- 
element in the soil. 

(4) Those which attack and break down organic matter in 
the soil hut do not neeessarilv produce* ammonium compounds, 
their action being beneficial as resulting in tin* dMhtegration i* 1 
vegetable tissues which ar»* eon>eijut*iiily nmp* readily nttaekni 
hv ammonitiers. 

Now the presence nf tln*se various classes of micro-organ 
isms in anv sample of soil may h*> determined hy appropriate 
methods which allow of their separation and identification, and 
even of calculation of their numbers, so that it might he >up 
posed that hv the use of such analytical processes definite inform 
ation as to the relative fertilities ot soils might he obtained - 
far as their bacterial content was concerned. Now this i> unfoi 
tunatelv an impracticable method, not only on account ot i!i« 
extremely tedious and laborious work involved, hut also becaim 
of the impossibility of integrating the individual results with am 
probability of arriving at a true statement of their sum. < hlmi 
simpler and more reliable methods are therefore utilized to tide! 
mine the biologic activity of a soil, and I hope to show not only 
how this is measured directly, but by what means an estimate im.y 
he obtained in the laboratory of the probable value* of various ag: i* 
cultural operations when applied to the soils under examination 

As pointed out above, tin* object to he kept in view is t ^ 
response of the soil to various agricultural operations, an 1 it woiinl 
he well to formulate these in conjunction with their effect up ,,n 
the condition of the soil and the probable modifications in is 
bacterial content resulting therefrom. 
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I. TiuxiiK KKsn;n\‘i in I.nvj«ka<ki» Akkation. 

Tilt* activity <>f praet ieallv all beneficial bacteria is increased 
iiv this moans; tin* breakum down of vegetable tissues such a> 
loots, st uhble, *'n*» , ii manures ploughed in. ami entth* manure is 
1 1* | m ‘inl**i] r upon sufficient aeration of tin* soil, ami so, to an even 
]io i r* ' marked extent, is tin* final process of uitriticaf ion. 

1 ki: Hi ATlO\ .\\|i I M: A I N Ai ; k. 

Tin— t vvi » roiii ph'iuoii tar v procedures an* it 1 1 « *t i< I *o 1 to icon late 
ill'- water content of’ th** Miil, primal iiv for tin- supply of moistute 
in .T')|in, hut tin 1 mainien nice of tin* optimum amount of water 
\' also vital to th* 1 action of 1 1 - ■ h ♦ * 1 1 ( • i u 1 Larti'tiu: >horiaoe <*f 
water products cessation of tln-ir act i\ ity. ami ••x» , »ss. or water 
io^o-in^. not otiiv lias tin* >ann* result hut ••in*ourao»*s tin* anion 
of * •<•»'! miii <h*t rmn-ntaU. noiahlv tho"* 1 1 * 1 1 1 1 r i li * -rs which an 
!'•"! )oiisii>|o for tin* ]o^>»s of combined nilroocn which take place 
nmhi' t In-so coinlit joii> : aeration is nUo dep.-mleni upon a piopci 
i 1 'Ll u la f i o 1 1 of tin* wat *■) ’-supply. 

> -MaMUINi.. 

Alilioiioli all cultivated sniU contain I *.i* -I • ■ i ia. tin* numln-i 
■•I tin— which an* found \ari»*s enormously in aemidaiice w.th 
*■* f t u n f;u*tors ^nnh as water-supplv ami tempera! m ■**. hut also 

i*' jiroport i < hi to tin* a uni of organic matter present. so hum a> 

'lii' is not in anv *_f r* *at e\ei*,s. Tin* correlation between number 
“t hai’tena ami percentam* of humus is one that mvi-ssanlv 
m^esis itself, just ;n it is natural to awmir that the most 
! ’ ‘ ’ i h * soil is. ri/ft-ris fi'h'ilt'i*. that om* containing tin* optitnuin 

unt of this const it tn*nt . Tin- addition therefore of’ organic 
ll! 1 nui'es to an v soil w ill affect tin* uumhers ami activities of tin* 
' l:l "roanisnis in proportion to tin* resulting approximation to tin* 
‘T niuni Iminus content ; that is to say. that wo may expect to 
I" not only an increase in tin* nutnhor of bacteria hut a 

l H ' ’ u, ftionato rise in tin* deen f biologic activity «m addition 

1,1 ‘^anie mat f "f such as oil cake or oiveii manure to a soil which 
l M ‘ 'ously contained less than tin* optimum amount. In tin* 
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present state of our knowledge of the subject we an* not able t > 
make any very accurate use of this method of determining tin- 
reaction of a soil to such treatment, but further study of tin- 
complex factors involved will no doubt increase our knowledge 
of the relation between humus content and fertility. Such stinlv 
must include observations not only of the numbers of bacteria 
associated with varying contents of luitnus, hut of the elfects nf 
such variation upon the relative numbers of the different kinds . 
micro-organisms, and upon the total resulting changes in tie- 
condition of the plant food which depend upon their activity. 
The effect of the addition of vegetable matter to a soil nuiv In- 
considered under three heads ill as directly adding nitrogen in 
the form of nitrogenous plant tissue ; i*J) a> stimulating the art ini. 
of nitrifiers : (:») as encouraging the growth of nitrogen fixing 
organisms such as Azntobacter. which, if supplied with carb..- 
hydrates, such as sugars, can take up live atmospheric nitrogen 
which is thus added to the store of this element in the soil. 

Under the first two le ads come green manures, roots an I 
stubble and weeds either growing with tin* crop or ploughed iii 
after fallowing ; under the third head w»* find comparatively feu 
instances in actual practice and the result of their application h 
only doubtfully to be assigned t > the tixalioti of atmospheti'- 
nitrogen. The use of molasses in M auritius on sugar-cane sm! 
may no doubt depend for its efficacy upon Midi action, and it 
appears probable that certain artificial cultures ostensibly purport 
ing to convey root nodub: organisms into the soil mainly alf -w 
the nitrogen content of the latter through tin* agency of nitron i. 
fixers such as Clostridium, which do not enter into svmbiotic ivi-t- 
tionship with leguminous plants. I do not propose to deal wi ll 
this aspect of soil fertility, and shall therefore omit anv spn h 
reference to the reaction of soils to treatment calculated to enrol r 
age the growth and activity of A/.otohacter nr similar nitroy* n 
fixers. 

I. he problems involved in the management of the operati *n 
of green manuring will naturally resolve themselves into a sci 
of investigations as to the effect of this process upon the buffe d 
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, .•!)<! i t ion of the soil. The [mint of growth at which the green 
( iiij) 1 1 my he ploughed in with the host results, and whether this 
dwiild he done directly, or after cutting and drying : the effect of 
adding lime or gypsum to the soil at tin? time of ploughing in and 
of tin* distribution of the rainfall, all these points are evidently 
>o closely connected with l lie* biological factor as to demand 
exhaustive biological analysis, which alone can give any 
satisfactory indication of the best method of dealing with such 
i|Ucstiolis ( 

Similarly in the case <,f cattle manure, the information pro- 
vided by chemical analysis as to the amount of plant food intro- 
duced into the »oil m tins form will give but meagte indications 
■ e its real relation to fertility. It is necessary to lake into account 
ii"t nidv the amount o| plant lood in tin manure and the spcciffc 
f'lh et nt t } 1 1 - latt »t upon tilt h. but ai-o tic* capacity <d the soil to 

d'.ai with it stteecv<| nil v through tin- agency «d bacteria, which 

d-'peinb not only upon t h • • pi'-seiier ..f tin* latter in sufficient 
nnnibers but aUo upon a proper >uppl\ of water and air, secured 
’lily by t hr anieiiabilit v of th* sod itself to tillage. Kurtherinm e, 
i' c o| n i importance t • » consider 1 1 it * eff*vt of the catlb* 

Iii'tintre as a eon vev<»r of bacteria into the ^oii. nut tin* couiplexitv 
"f dih aspect of its function:* as a fertilizer makes it inadvisable 
d- al fnrt her with it at piv-mt 

I be relationship hrtueeii haef. nal activity and manuring 
' Alf h artificials. >ueh as superphosphate, potash, and hm»\ has not 
1 n iiecti studied vu v closely. e\»*ept in the e:i>c of nitrification. 
II- n a very intimate relationship lia> h.-en -diewn t" exist between 
! b' amount of nitrification effected and the presence of timo ; 
l,|(| die same has been found to a lesser degree to be the case with 
I'b'-nhates and potash. The aetion of sulphate of ammonia 
,l ["’ : die soil in producing an acid condition of tin* latter must lit* 
,;t ^‘ into account as influencing its bacterial activity, and tin' 
t{ l* produced by certain potash manures upon the texture of 
h ]> ’ll has similar results, hallowing and the rotation ol crops 
hllM -dso of necessity affect the constitution of tin* soil complex 
' u ‘h “pend largely for their effect upon this action. 
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It will l>o soon, therefore. t licit the suooess of every agri- 
cultural operation, designed to increase tho fertility ot the soil 
depends very largely upon its effect upon the activities ol soil 
haeteria. although these methods of treatment have been arrived 
at empirically ami without any knowledge of this relationship, 
'file evolution of many other arts requiring the inter* ention nf 
micro-organisms has depended upon similar empirical methods, 
such as those which were in u>e in distilling, hrewiiw - , dairying and 
vinegar making, until comparatively recent times. The gnat im 
provetnents effected in >ueh industries hv scientific study ol tin 
organisms involved, gives us good reason to expect that tie 
science ot >oil bacteriology, at prese nt in its infancy, will in it- 
turn do tor agriculture what similar methods of research hao 
done for these other arts. 


LaRoRAIoK^ M KTH)»I»s. 

The following description ot tin- Methods in u>e in tie lahom 
lory to <l**t' i niiiie the reaction of >oil> to tin- \ariotis agricultural 
operations described above, i- Hot intended as a guide tor lahoia 
lory Use. hut merely to give an indication of their srnpe. and mac 
perhaps atford some further insight into tin* possibilities aini 
limitations ot >,»il bacteriology. It will he en from this desenn 
t i* >11 that our knowledge * » f the changes produced by Uirten.u 
action depends upon ( 1 } observation of the actual growth 
bacteria, and cultural methods adopted tor tln ir separation 
identification. and eimim-ratioii. and (t!) rln -tn ii-al analysis design"! 
to ascertain the results of bacterial activity in artiticial cullin' 
inc‘dia and in soil samples. 

(lulture media are designed to promote the growth 1 
micro organisms and are either intended to allow «»f tin; di-\ -p 
meiit of ail organisms, present in the soil sample within w : f 
limits, or have a special constitution which will favour the growh 
of certain haeteria whilst preventing that of others which n ^ 
1 )); present. Media may he either solid or Injuid. the foni , 
class including such media as gelatin* and agar and tin- la t r 
such solutions as heel broth. peptone solution, and >pe< n 
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. ..|ut ions containing the elements essential for growth, but 
. ■jjaraclerized by the presence of certain inorganic salts nr organic 
r, impounds. which serve either to promote the growth of certain 
hacieria if present. <>r to indicate their power to produce 
ivruin special chemical changes. As an example oi the former 
inav be instanced the special solution containing mannitol or 
niannitc which promotes the growth and nitrogen fixing activity 
■ f f Azotobaetei\ and of tin- latter class all example is afforded hy 
'iut rieii t solutions containing, in addition to the necessary ele- 
ments, sulphate of ammonia, the oxidation of which to nitric acid 
inav lie measured, and the amount of the latter formed taken 
as an indication of the presence and activity in the soil sample 
"t nitrifying organisms. The solid nnd'a gelatine and agar owe 
ii i m*] i of their Usefulness lo tin; fact that they may he liquefied 
by !c*;it . and in this -•oiiditioii inoculated with the soil extract 
containing the bacteria whose characters it is desired to determine. 
In tli • <1* scri [»l ioii of tin- operation of plating which follows, the 
value of this properly will be diewn and indeed it may be said 
that bacteriology has made its greatest advances as a science as 
a dinn consequent* of tin* introduction of ibis method by Koch. 
It. would hi; impossible within tic limits nf tills paper to give any 
tm t } i» r account of the numerous media which an employed in 
-*il analysis ; hut it is Imped that tin- description of the special 
in* i'tiod> which follows will give soim* idea of 1 he hearing of their 
i;* imposition upon their utility in determining the presence and 
g* le nd character of soil bacteria. 

PLATI No. 

A weighed quantity of the soil to he examined is shaken up 

sterile water and a small portion ol the extract thus obtained 
! i "diieed into a test tube containing the medium, either gelatine 
11 :igar, tin* latter having been previously liqueiied by beat, and 
K ■>! at a temperature sufficiently high to ensure fluidity hut not 
b- ii enough to kill tin* bacteria. Tin* liquid medium is then 
!vtl t,, distribute the bacteria evenly throughout it. and 
'■ "‘Uivd out into a flat glass dish with a loose cover (a Petri 
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dish) and allowed to set by cooling, after which it is kept in an 
incubator at a constant temperature. After 1 l\ 18, or _4 hours, 
bacterial growths will be found forming “ colonies upon or under 
the surface of the medium. The dilution with water referred t ♦ » 
above is made use of in order to reduce the number ol bacteria 
present to an amount which will allow of the separation of tin 
individual bacteria from one another by sufficient distances to 
prevent over-crowding of the plate with colonies ; each colony i> 
produced by reproduction from a single bacterium, and it is this 
fact, together with the solidity of the medium, which prevents 
the bacteria contained in it from moving about, which makes it 
possible to obtain pure cultures, that is. cultures containing only 
one kind o{ bacterium, by this method, if the dilution is sufficient 
to separate the individual colonies irom one another. 

Plate XIX reproduce- photographs of soil plates prepared in 
this manner, shewing the varying numbers of colonics obtained 
from poor and rich soils, and from different depth* in the >ani- 
soil. It is from such plates that counts aiv mad*- of the numbers 
of bacteria actually present in the sane* weights of various >nil>. 
and indication* obtained of tie* variation produced by different 
methods ot treatment, such as partial sterilization by heat m 
antiseptics. In Plate's XX and XXI arc .shewn tile action ofiee 
air. steam, drying at .“>n ( \ and various antiseptics, in reducing tie 
normal number of colonic*. Such plates are of use in determinin'.: 
the value of various methods of sterilizing soil sampfs. this I;pi 
being a necessary preliminary to many laboratory methods n* 
investigation, but are* reproduced Imp* mainly on account of lln-ii 
interest in connection with recent theories of soil fertilization b\ 
partial sterilization. 1 do not propose to consider these theories 
at present, but I have introduced the plates in rpiestioii as ■ 
general interest, in connection with tin* subject of plating, and <■: 
particular interest as illustrating tie* effect of hot weath* 
ploughing or weathering ” upon tie* bacterial content of Pip ■ 
soil. 

Although it is impossible in a photograph to do much in >; 
than shew numerical variation, it will he easily understood tha 
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» \ai n iiiiit ion of the plates themselves reveals differences of a much 
more complex order. Thus, after heating a soil for three days to 
temperature of (Jo C.. although no great difference in number of 
.-ninnies may result, yet a very obvious alteration in their character 
is generally apparent, ft must he understood that the kind of 
growth, or “cultural character, which is formed by a bacterium 
i- a more certain means of recognizing its species than is its form 
a- seen under the microscope : bacteria which appear similar so 
far as their form is concerned, presenting easily recognized 
dilleivnces when grown on various media. 

These “ cultural characters include variation in the form and 
cn|"ur of the “colonies, and differences of behaviour towards 
rlii- medium, such as arc presented hy li<|Ucfactioii of gelatine 
media or the production of acid and gas in those containing 
sugar, f in these lines a complete analvtical scheme is made use 
■ >t. resembling those adopted in chemical practice, in which the 
various culture media take the place of chemical reagents, being 
utilized to distinguish between species of bacteria by the differ 
• iice> in the reaction of the latter (<■ tin- media on which lln-v 
n* cultivated 

Having obtained information by plating as to the number^ 
ami species of bacteria present in the soil under examination, 
'hither investigation is aimed at determining its capacity for 
firoducing plant food from organic matter by aiummiitication and 
mtritication. As an introduction to the description of the ana 
lyticfd methods employed to determine the extent to which these 
’ ' processes can he carried in any particular soil, it is necessary 
! i draw attention to the distinction which must he made between 
■ i ■ 1 power of a soil to produce nitrification, depending upon the* 
" umbers and activity of nitrifying organisms it contains, and its 

I 1 ■ ’ n i t v for nitrifying organic matters introduced into it, which 
T pends indeed upon the activity of the bacteria, but still more 

upon the physical condition of tin- soil itself with regard to 
A -’’T supply and aeration. It is for this reason that special 

II 'bods of ascertaining the nitrifying capacity of a soil are made 
11 of. involving recognition of this fact, am! intended to deter 
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mine not only the nitrifying capacity of t lie soil. but under what 
eondithms ot water content. aeration, humus content or supple 
ot such substances as lime. phosphate* or potash, the most 
tavuurable results may l»e obtained. This has been referred to 
above as a method of determining in the laboratory the reaetion 
ot a soil to treatment in the field : and it is hoped that a docrip 
tiott ot the method will provide some indication of the value of 
soil bacteriology as an aid to elucidating the primal problem of 
fertility and its causes, 

1 nilKlfA I'loN. 

I bis process i> so intimately roimecled with the provision of 
a\ ailable nitrogenous plant food, that the tiilnfvmg power oi a 
soil may be considered as a limiting factor in teriilitv. die 
primary object of the laboratory examination of soil samples is 
not. however, the mete measurement of their relative nit i i t v in j 
[lowers alone, but is intended to discover (!) what iiitrifving 
power they possess, and ) under what coudiliuhs this mav In- 
made the most of Remembering that “ nitrification means 
generally the conversion by bacteria >f organic nitrogen, which, 
in the form in which it exists in vegetable matter is not availabf 
a> plant food, into nitrates, whieh are readilv assimilable hv crop*, 
our aim is to discover the capacity * »t a soil to produce this c Jl p* r 
upon addition to it ot organic matter Mich a> green manures 
cattle manure or oil-rake. A special case h tin* oxidation ot 
sulphate ot ammonia when used a> a manure and this reaction 
may also be measured in the laboratorv. 

1 \V(i alternative methods can he adopted |or estimating tie 
nitrifying power of a sod : a weighed ipiatititv ol the soil sampl' 
may be introduced into a Inpiid medium containing sulphate o: 
ammonia m addition to the mwssarv nutrient salts, or a uiruMirt ■ ■ 
volume* ot a watery extract ot the >od mav hi* poured over 
sterilized portion ot the same* >oil, to which a known <ptaiitity ■> 
nitrogenous mat tei* lias been added. In either ease periodic;) 
analyses are made, of the solution in the first method, and of th 
soil medium in the second, to determine the amounts ot nitrite an 1 
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nit i At u \v 1 1 i < * 1 1 have been formed. It has been found that the first 
method. originally proposed by ( hnrliaiiskv and others, does 
1 1 m ( "ive certain indications of tin* nitrifying power of a soil 
..wilin' t (> the lack of aeration in tin- liquid medium, and the want 
•I approximation to those natural conditions which obtain m the 
-oil itself. The laboratory measurement of nitrification at l J u>a 
i> therefore made by the second method, although this involves 
the use of larger soil samples and is generally more laborious 

\W this method it is possible to measure approximately the 
amount of nitrate produced in various soils from organic matter 
added in tlie form of (I) green manure. {l’i oil cake. (:i) cattle 
manure, | 1 \ erop residues such a> straw, stuhhh roots, etc . 
i, 1 1 sulphate of ammonia used as artificial manim . further 
\aluahlc indications mav be obtained as to tie effect upon nilri 
ti-Mtioii of various agricultural operations: thus t h« * optimum 
amount of water tor nitrification in the particular soil under »\ 
animation mav In: determine! by varying tin amount added to 
i lit- soil medium ; the effect of cultivation w ith coN>e«|U»*iit aeration 
may l»e observed l»v periodical stirring ol tin s<,d medium. and 
also the result of adding lime and artificial* >ueh a> potash and 
siip« r 'phosphate. Inmanv ea-es in actual praetice the tcrtihiy 
-I a s( i j | has h» eii found to h. prejudicially affected by tin ip* o| 

’ • rtain manures ami in oilier instances their addition has not 
n suited in tie expected increase of crop, determination of tin 
' fleet upon the 1 1 i t r i t v i 1 1 u power of the soil of >ueh manures may 
m u that their failure is due to tlmir relation to this factor in 
’■ riilitv. and may indicate a variation in treatment in the field 
‘ ‘ ordinglv. Thus the successful use of sulphate of potash for 
1 top requiring potash to produce a full return might depend 
1 "mi iis application at siicli a time of year as wouhl not interlen 
di tin activity of the nitrifying organisms amt tin ro!Pe<{Uciii 
' ! 'ply of nitrates for the crop, or again, mop complete inforina 
■n as to the nitrifying processes m a soil obtained hv laboratory 
1 miinalinn might indicate the advisability >f ploughing m a 
~ 'ii manure at a part ieiilar stage ol its growth coincident with 
1 'Tlaiii water content ol the soil oj with a condition <*l tin 
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plant itself favourable to attack by those micro-organisms respon- 
si hie for the initial stages ot its decay. 


Ammoxification. 

Before nitrification can take place in a soil the nit room 
contained in its humus must bo converted into ammonium salts : 
this change depends upon the presence and activity of micto 
organisms either bacteria or fungi, many species of which may 
be classed as anmumifiers in consequence of their power to 
produce ammonia from nitrogenous organic matter. The 
ability of a soil to deal successfully with organic matter will 
therefore depend upon the presence therein of amimmifieis and 
the general suitability of the soil itself’ a medium for their 
growth and activity Observations may be mad* 1 in the labora 
torv on simialr lines to those deseribed above in conncciiou with 
nitrification, to determine the ammonifying power <>f a soil 
sample. For this purpose a weighed quantity of the sni; i> 
introduced into a solution containing peptone, a soluble form of 
nitrogenous organic matter, periodic determinations <>f tie 
ammonia formed being made Further and more useful informa 
t ion as to the ammonifying capacity ot a soil may he obtain*-.! by 
the use ot the soil itself as a medium, as described above in tin 
ease of nitrification, and in actual practi-e parallel determination- 
of the ammonia and nitrates product d an* carried out in duplicate 
samples If it is wished to determine the suitability of the soil 
under examination for tin* growth and activity ol ammonifying 
organisms, a sterilized sample may be inoculated with a pur* 
culture of such a bacterium a< Bacillus Mye«>nl*‘>. aft* r admixtur* 
with a measured quantity of some such organic mtmgemm- 
substance as oil-cake, the rate of production of ammonia affording 
an indication of the condition of the soil with regard to bacterial 
growth and action. In this case again, information as to tin 
reaction of the soil t*> treatment in the field may be obtained hy 
modification of the water content, addition of organic or mineral 
manures or of lime salts, and further problems as to the etferi 
of water logging, of compacting tin- soil, and of ploughing in th* 
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} H it weather or in tin* rains. may lx* studied from tin: biological 
] u tint ot’ view. 

Recent work on soil bacteriology at Kotharnsted has 
demonstrated the intimate connection between the presence ot 
.-uninonitiers and fertility : it has been shewn that plants can 
assimilate nitrogen in the form of ammonia without its conversion 
into nitrates, and ir has further been proved that the increase in 
fertility produced by partial sterilization of a soil is directly 
nimieeted with the corresponding increase in tin* number of 
amni'iiiiliei's. Partial sterilization may lie effected by a moderate 
derive of heat !>S°(\,or by the use of antiseptics >uch as toluene; 
tin* immediate result ol such treatment i> tin* destruction of all 
act ivelv growing (vegetative) micro-organisms, and plating shews 
a corresponding diminution in tin* n umber of colonies, but furthei 
n ates made after an interval of some <iavs shew bv their numerous 
mies that some hums of life have survived the sterilizing 
treatment and have >uhse<piently multiplied in the soil. This 
survival is limited to those forms which can produce spores as a 
1 1 let In *• 1 ot reproduction, these spores being particularly resistant 
tu the action of heat anJ antiseptics, enabling the organism to 
withstand high temperatures. a> in the case ol Bacillus iSuhtilis. 
tlj* so eal led Hay Bacillu*. the spores ot which survive boil’ng 
in water tor as much a^ an hour without losing th»*ir vitalitv. 
1' has long been known that partial sterilization produces increas 
* « i fertility, hut this has been generally considered to he due t » • 
alteration m the chemical content or physical texture ot the soil. 

1 he fbithamsted experiments give good reason to suppose that 
' i' li increase is mainly due to the destruction by the heat or 

■'■i iseptics ot' all living soil organisms except those existing a> 
ads, thus removing from the soil those protozoa (eiliata ami 
"■ha*) which prey upon and keep down the ammonifying 
b “tcria. I ])on the removal of the antiseptic, or return of the 
" ■ :l to its normal temperature, the surviving spores germinate. 
a 1 tin* bacteria, unchecked by the predatory protozoa, multiply 
1 - idly, giving rise to a corresponding increase in ammonia 
'duet ion and consilient supplies of available nitrogenous 
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plant food. This view has a special interest in India, as ii 
appeal's to indicate a possible cause for the increased fertility 
produced hy hot wcatlier plouohine. Mr. Howard of* Pusa. win. 
ushs the term “ weathering tor this operation, is ot opinion linn 
partial sterilization is effected hy the hi^h temperature, ahum 
«;ir(\ to which the surface soil is raised under the hot sun ot 
April. Mav and dune. 1 have found that this temperature 
.leruallv produce'* an alteration in the bacterial content id' the soil, 
and it it penetrated t" the lower layers it w ould iu» don I »t ehminat . 
mauv of those h ii-tena wliudi produce unfavourable «*oii condition* 
*iieh as i>*>ult from tin* elaboration ot organic acids, >Urh a» 
inuvrie acid from humus. Tin* actual result* o| *■ uoit lieriii" - . 
*o thr I have! it abb* to ascertain tlnui in the lalmiatory. ar< 

as foil. ovs ; 

/A,\*7. More or les*. complete desjeeatioli of tile sol; 
resulting in the death o| ni">! protozoa and iimiiv 
baetel ia 

S , e,e/. - < ‘oiuplete aerat ion. pi'oilueiiio conditions bi^liK 

favourable to nit nlicat ion and preventing acid 

fermentation of liumuv 

Tin* alteration of tin* physical tevturc of tin- -oil and all tin 
,-tfeet*. associated with proper tilth do not come within the -cop. 

of iln> paper, bur it will be readily realized that they must pla\ 

an important part in tin* preparation of the soil tor cultivatim 
of crops. Mr Howard has described elsewhere tin* itieiva>‘< 
feitilitv due to this method and has emphasized tin* ohvioii* 
increase of available nitrogenous food to he inferred from tl. 
general appearance of tin* crops raised on ” weathered soi 

Further investigation isl>ein«» earned out ot tin* causes underl) 
iin 1 this result, and it is hoped that some useful information ma 
be obtained by bacteriological analysis. 

(Certain bacteria develop more rapidly under conditim ' 
wbicb prevent free access of oxygen : these are known colic- 
rivr-lv as anaerobes and include many of those bacteria wld 1 ; 
are responsible for detrimental reactions in the soil such 
denitrification and acid fermentation. I lenitriKcatinn imph " 
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dm reversal uf t lit* beneficial process of nitrification. tin* result 
U-iny tli'- reduct ion of nitrates in nit r< mis. which thci, 

• scapes as such into the air ami is lust in the agriculturist 
Fortunately it is possible to avoid much of this loss by method* 

• if (Milt i val i*>u which ensure proper aciarimi n|‘ the ^uil : tillage 
md draiuiuy effect this purpose by increasiny the supply of air 
ami limiting that <>l water. In the laboratory it is possible hv 
ntilicially redm-iny the >upplv ot air to a suit plate tn measure 
tie* resulting increase of t 1 m* anaerobes present : this mav be done 
■■v eimlosiuy the cult urcs in an airtight \i^s,.| troni which tin- 
air or ( > \ v oeii i> tli**n removed, or more simply hy coveriny tin 

on fa the medium with a yla*** plat* flic results n| many 

i m i . • U 1 1 ural opera! i< nis are inoditied by t he mter\ eut n*ii o{ anae 
lobes, especially ill tile case of t he r< 'll'crVat i"ll • »f cal t |e maimia . 
dm pl< iiiyhiny in <>f ^r* *« • 1 1 manures m we| soil, and wet t i « •» * euhi 

alien, and laboratory invest i nations w ill, it is Imped, help t « • ehiei 
i la i *■ some of 1 lm problem** connected u it h these operations in India 

In addition to the loss ot iiitroym produceil by deiiitn 
li« , ;it ion . tuttlier harmful effects aie liable to !> ■] |< »w from tin- 
in * ' aleiice of those condition* which yi\e rise to it. A late* 
n 1 1 in her «t) >oj| bacteria are capable ol acting upon organic matin 
m sijcli a wav as t»> produce organic aeid*. imtnbi\ hntyric acid, 
’'tinier such sod conditions as result fr*>iu inefficient nictliods of 
•■ml i ration with imperfect aeration and drainage This 
'■" |Ht ‘ialiy the ease when la rye amounts of oryanic matter ate 
i!, i induced into the soil as yncii manures, without beiny 
'"inwved hy proper tillage and preceded hy efficient drailiaye. 
hatf'i’afory cxaininat ion of soil in this condition reveals the cause 
1 ,v 'liscovt*riny the presence ot an undue number of such bacteria 
:,s me associated with arid lennentat imi of oryamc matter. The 
•■o’!. : 1 1 y of the soil irsultiny from such conditions is most uu 
1:1 'liable for the proper operation of the beneficial micro 
' M nishis described above, and in general terms maybe said to 
|, ‘ <l !(r, ‘ the bioloyir aetivitv of the soil and therewith its fertility. 

Tim life processes of bacteria result in the production of 
r;,r 1 'ii dioxide yas, and m yeneral terms it may he said that the 
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amount of this gas formed in a sample of soil, containing m> 
living higher plants, may be taken as a measure of the biologic 
activity of that sample. Ur. Russell of Rothamsted has deviseil 
a form of apparatus for estimating directly the amount of carbon 
dioxide formed in a measured quantity of soil, and this apparatus 
may usefully he employed for determining, not so much t la- 
relative biologic activities of various soils, as the etfects upon tie 
bacterial life contained ii, them, of such methods of treatmem 
as we have been considering with reference to field practice. Tin- 
photograph of this apparatus shows its general arrangement 
the soil sample i> introduced into a glass tlask communicating 
with a side bulb containing caustic potash, and having a calibratnl 
tube dipping into mercury, the whole being hermetically closed, in 
rhe photograph Plate XXII it will he >eeii that there are six m 
these flasks contained in a water hath to ensure even temperature, 
with calibrated tubes dipping vertically inti) mercury reservoirs 
The carbon dioxide ton net 1 by the soil bacteria is absorbed by tin- 
caustic potash, thus lowering the gas pressure in the flask ami 
causing a corresponding rise of mercury in the vertical tube 
this rise is measured periodically and may be taken indicatin': 
the relative amounts of bacterial action going on in the sample^ 
rnfortunately. the results arc liable to he interfered with by th» 
evolution of other gases than carbon dioxide such as nitrogen ami 
marsh g as - which may set up an increase of pressure and tlno 
nullify the readings, and although this i> not likely to happen m 
the majority of cases, the possibility of its occurrence limits tic- 
use of this apparatus in laboratory practice. Nevertheless it - 
of value in certain cases where it is desired to ascertain tin* efi't < i 
of varvum methods of treatment on the same soil, such ^ 

o 

variation in percentage of water: or the addition of organ- 1 
matter, or of artificial manures. 

Pot Cultures. 

The general result of the individual activities of the bactei.a 
which I have dealt with above, in modifying the fertility of t iM - 
soil, can be only roughly estimated from theoretical consul' i l 



PLATE XXII, 






PLATE XXII. 





INFLUENCE OF BACTERIA : HUTCHINSON. 113 

;itions; a nearer approximation can be arrived at by testing the 
h-rtilizing action of various bacteria by means of pot cultures. 
( Kving to limitations of space I do not propose to describe this 
method, but will merely say that ju»t as it is possible to make up 
uililieial soils containing varying ipiantitics of plant foods, so can 
viirioiis bacteria be added to a previously sterilized soil, and their 
action upon its fertility be noted. The principal difficulty lies in 
the initial stages of the work : to completely sterilize a soil with- 
out producing deb t ' l ions substances from the organic matter 
it contains is a matter of difficulty, ami to avoid the accidental 
introduction <>f bacteria or fungal spures in tin.* process of sowing 
M.-rd in the pots requires very special pi coalitions which may tail 
l<» ensure sm.ve>s p without affording any indication of their 
in>utlieieney at the time. I hope in a future issue of the Journal 
in give an account of tin* methods in ike at Pusa to test the 
action of bacteria «>n *nil fertility by pot cultures. 



RURAL ECONOMY IN' THE BOMBAY DECCAN." 11 

Llv G. F. K HATING K. ns., 

Ifn'iC Itf /A n/. 

(C>.nt-nucl /i >n y-tj*. ■/ put IV, V) 

l Y.- Capital. 

Befoul dealing with the many particular f«>niis in whieh 
Capital is essential to the tanner, it will he a> well to start with 
a few facts regarding tlic nature of capital in general. 

Capital is wealth set aside to assist in future production. 
It can be employed in production not only by the owner, but by 
another who may borrow it for the advantages that he enn obtain 
from it. The interest which he pays for it represents the j»ri«-** 
of the advantages which he lopes to obtain. This price, like tie 
prices of other commodities, is mainly regulated by demand and 
supply, if we exclude the •piestioii of risk. Thus we find tiro, 
in Europe the general tendency of the last thousand years ho 
been for the rate of interest to tall, denoting a steadih increasing 
supply ot capital. For loans on good security the rates of in- 
terest in Western countries have roughly falbn as follow,- . 

WOO A I) ... ... ... ... ... Id ; 

l.Vo A I). ... ... ... ... - 

\fy 0 A 0 ... ... ... ... ... t;j;' 

17-0 A. I) ... ... ... ... ... 

Prv^i.t 4 ay ... ... ... I 

In England at the present day a landowner can rai.-w* n in* ■:'* ■ 
gage on his land at about 4 per cent. 

For purpO-Ks o oah-oc^ r|, f; r.-rm Iv*vui nai W* u.tak« n t«. refer to ihe Central Pu. ,,a 
of the Bom bar Pro-si- leu t*y. 
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Space will not permit here to go into the history of loans to 
fanners in ilia Deccan and the interest paid by them in the past ; 
Put it mav he stated that at present a public body like the 
H niibav Municipality with first class security can borrow at 4 
j ,,,]■ cent. : a holder of good bind situated in a favourable part ot 
the Deccan who has a reputation for honesty could raise a 
moderate mortgage on his land at about 9 per cent. : while ior a 
^ ] i . > r t accoiniuodatioii on good security a standing sugar-cane 
ri'op), a man would have to pay about 19 p**r cent., a rate which 
jus h-.-eii fairly uniform during tie- past century, lhi> high rate 
<4 interest in tin 1 case o{ good security is dm* several cau>e>. 
('•ipital is very seirec in the Deccan, and for want ot organisation 
th" cultivator cannot got in touch with the money market ot the 
towns, and i> often unable t<> realise what credit he has got. 
Further a creditor who finds it necessary to fo]vcl"se on a molt 
gage in iv discover that he has to face ii«u only tie* worry of a 
civil suit but alsii a ho.-tiD combination ot’ tlie cultivators in tie* 
village where the land is .situated. In eases where the security is 
land hut is lr>s good than in tin* case mentioned above, a cultivator 
may p.iy anything up to *2 [ per edit, inten d h»r a loan. Doans on 
[miMthal security an* made by particular classes «»l money-lenders 
mid any rat** of intdv-t no to Inn per cent, m tv hr charged. Ihese 
i'*at"N ol interest will appear to many to hr very high : but it i> 
Ji*'< , ">Nirv to at the facts from the point of view of the 

I'.'mld’ as well as that of the borrower : and when consideration 
h paid to tli.* risk- of f.sing tin* capital, to the trouble involved 
in dlrri ing the intei’ot and to tin* personal enmity wliicn tin* 
V| ii tge inonevdrndcr often incurs, it may he doubted whether 
l m ' are excessive. A century ago in parts ol the Deccan, the 
viLugr !>'{,, m was afraid to stop in his own hut would sleep 

in different house everv night, so as to elude anyone who might 
b iv. designs to oiler him violence. Kven since the advent ot 
m i].. >ettled conditions the tu mev-leiulers ol the Deccan have at 
v ‘ l| i uts times been the object of open attack by the landholders 
u b ■ lands thev lmd ae»piired ; and in the present day cases are 
n,,L 'incotiunon where both the person and the property of the 
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village money-lender are the subjects of violence on the part of 
the villagers. 

Economists may truly point out that the man who pro- 
vides capital is a public benefactor since, by the use of capital, 
production is cheapened and the community gains ; but the pre- 
judice against money-lending, which led to the strict rules against 
the taking of interest, framed by the early Christian and Moliame- 
dan churches, is still shared by many. In the relations between 
money-lenders and cultivators there is much give and take ; but 
in the long run the tendency is for the debtor to do most of tin- 
giving and the creditor the taking. Many instances can no doubt 
be cited against m mey-lenders of unfair bargains, harsh treatment 
and fraudulent accounts : but the fact remains that the small 
village money-lender does not usually acquire much wealth, 
though he often lives a more laborious and frugal life than 
many of his clients. If the risks, labour and, in many cases, tin; 
unpopularity of his calling be taken into consideration, it is 
doubtful whether tile interest which he charges is higher than 
the conditions warrant. 

lo turn to the farmers capital, its various uses mav !"■ 
tabulated as shown on page 1 17. 

Many farmers would probably consider the above classifica- 
tion to be unnecessarily C'Omprehonsive, and to include forms of 
capital to which they pay little or no attention, if a man- 
business is to be put on a sound basis, however, and the maximum 
profit extracted from the land every form of capital enumerate! 
above must be provided for in some way or other : and it is only 
by a proper understanding of each form of capital that correct 
accounts can be kept ami the true source of profits and los^ - 
determined. With regard to the land and the labour supply, 
a farmer can often do little to alter the conditions in which b* 1 
finds himself, and can only adapt himself to them as best be can. 
In the management of his capital, however, he has more scope 
for the exercise of discretion ; and it is to a great extent 
on Ids business management that his financial success will 
depend. 
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To consider the various forms of capital in order — 

L’tntJ has been already treated separately. When th-- 
farmer owns the land which he cultivates, it. of course, forms 
part of his capital. In the Deccan it unfortunately forms in 
many cases almost the whole of the cultivator's capital. Land 
should offer good security for borrowing at moderate interest 
the capital necessary to work it : and about half the land is 
mortgaged to a greater or less extent ; but as has been alromlv 
shown, the cultivator is often unable to realise his credit, and 
fails to obtain capital except at very high rates of interest. 
Even this would not matter su much it' the mmiey borrowed 
were all devoted to productive purposes, or if a reasonable .sinking 
fund were established by the borrower to enable him to pay <>tf 
the loan. But this \< seldom the case ; and the burden tends t*. 
become cumulative. It is unnecessary to say more about land 
as a form of capital except to observe that the more laud a man 
has, the more of other forms of capital also hr should possrs>, 
and that the farmer whose whole capital is sunk in land and 
permanent improvements \< at a disadvantage as compared 
with a man owning less fixed and more working capital. 

V . — p E ItM A X E N T 1 Ml’KoVE M K NTS. 

Few people probably, who are* familiar with the lambeap*- 
of rural England, realise what changes in the scene have U rn 
effected by the expenditure of labour and capital in the paM 
To note the difference it is n«»t necessary to go back m 
remote ages when the valleys in many parts were covered with 
forest and >wamp, and cultivation was confined to tin* high- 1 
ground. Progress has no doubt U-eii continuous for centuri- > 
past ; but it is the expenditure during the last two eonturi'-' 
on enclosures, field drainage, pastures, w ind i>reaks and faim 
buildings, that has enabled tin* English farmer to survive tin 
depression caused by the ruinous fall in the prices of agricultural 
produce, due to the foreign competition resulting from improv'd 
communications. Tin- outcome has not been particularly profit- 
able to the landlords who incurred the expenditure ; since in many 
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localities the value of land is now no greater than the cost of 
t lie buildings and other permanent improvements attached to it ; 
and the owner has often been compelled to sell his land for any- 
thing that it would fetch to some one with an income derived 
from sources other than agricultural* who could afford to keep 
in repair the improvements that his predecessor had effected. 
Hut the matter is more than a question of money : and the 
landowners of England have this to their credit that they have 
borne the burden which every other country in Europe shifted 
• in to the shoulders of the whole community by means of protec- 
tive duties; and so haw justified the policy of the 17th century 
which put so much of the common land in England into their 
hands. 

To appreciate the significance of the improvements that have 
1 ice ii effected the impurer imrd not go further than the west 
of Ireland to see what unimproved land means; a desolate 
>t retell of wind swept hog. land without a fence or a tree ; with 
no signs of life but a few stray lints, each with its potato patch 
ami guarded by a small hoy to drive off stray animals. With 
capital laid out in reclamation this land might support the ship- 
loads of emigrants who yearly make their way to America, and 
inure besides. In default of such capital the tract becomes a 
" ( ’digested I hstriet " by virtue of tin* scanty population which it 
Mains, Conditions in India are very diiieivnt to those in 
England, and there has not been much disposition on the part 
of tlic proprietors in the Deccan to improve and develop the 
M'liirecs of the Iamb In the western portion some careful 

n:nl laborious terracing has been done on the hill sides by the 

’dialler owners. 1 lere and there a favoured tract will be well 

dppiicd with irrigation wells, and some farm buildings may be 
v ' ti in the fields ; hut over the greater portion the landscape 
ov, ‘cs nothing to tie* hand of man. and the fields lie unwatered. 
uiiloiK'cd and unembanked, without shelter for man or beast. In 
H dry country like the Deccan, the prime agricultural necessity is 
Mo r, ami in many localities where rainfall is scanty the annual 
I^'Muco of the land can he increased ten fold by perennial 
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irrigation. The larger irrigation works have been constructed by 
Government : a ml in the Central Division alone I 10,000 acres 
are annmllv watered from Government canals. These irrigation 
works have in the past to years involved a capital expenditure 
of Ks. 2b 0 lakhs. Work is in progress on additional irri- 
gation schemes estimated to oM Us. 2 1 I lakhs; plans and 
estimates have been prepared for a largo scheme costing owr 
Iks. oOO lakhs and calculated to irrigate about i] lakhs of acres 
in the driest part of the Deccan ; while a preliminary survey 
has been made for irrigation works calculated to water 2. 1 , 
million acres in the Deccan and Souihern Marat ha country. 
Private enterprise is responsible t<*r >*>me IjO.noo wells irrigating 
about o4n00u acres : for small tanks irrigating about punfl acre* : 
and fur the construction of dams and chameds from streams which 
water 05,000 acres. These latter arc led from a permam-nt or 
temporary dam, ofu-n witli much ingenuity, along tic* com >wr- 
of the hank till they can command a cultivated I i* -Id. 

From the above figures it will be mvii that irrigation lia- 

not been entirely neglected. Tic- fiet remains, however, tha r 

out of UkOab.noii acres cultivated in tin- ( ’mitral l)ivi>i«»n only 

527.000 acres can at pr*-<**m !»#• irrigated ; that is to -ay. only 

4 per cent, of tiie whole. Tie- j >--i 1 »i 1 it i» < of large rr>. rvoir- 

are limited, ami. >ueh as th*y are, th**y ur*- being realized by 

decrees, Few muhII >ti‘eain> which run f«*r anv h-ngth of t i i r i • 
c 

after the end of tie- rains ar*- n*-glcet»*d by tli* cultivator-; 
but there is a large field for profitable investment of capita! m 
digging wells in localities wlc-re th»- Mih-oil water is reasonably 
near the surface. Another xiun.v of irrigation which Urn-glee' 
ed consists in the perennia 1 >ut»plv contained in many reach* - 
of the larger river-. The great dith-rem-e in tie water l*-\e]s * : 
the wet and drv .-easons presents an obstacle to tin- convenmi / 
utilisation of such water, and condition- are seldom favoitrab - 
for lifting it in the traditional way with tlie/zoV. or leather wat* \- 
bag ; but by the use of engines and pumps this diflieulty can 1 
overcome. Experiments an- now being made with various kum- 
of engines and pumps to ascertain the cost of lifting water c. 
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thi, way ; and there can he little <louht that under .suitable con- 
ditions capital can be most profitably utilised in this wav. A 
note of warning must however he sounded in connection with 
investments of this description. It is no use for a man to sink 
capital on smdi improvements unless It- has >uflicient working 
capital to run the plant. The >aim* argument applies in a less 
d - give to tic e.*nstni“tion oj w<dls Ibr it U not an uncommon 
thing to find a cultivator win* ha> exhausted his cajntal, and 
p">"ihly hi> credit, in digging a \v«-ll. and then linds that he has 
iim means to wmk it pivp-rly or keep it in repair. A useful 
form of small inveWuciit c-ai>i>ts in ih» construction of field 
-mbaukucnK known a> i»tb, which pivv-nt erosion and scour 
during In- ivy rain, and r* tain in tin- • »il tin* rain water that 
tali'. Win n combiicd with fcal lvwT.ing and t planting, and 

- ei 1 lull v e\»‘cm*-d, tlcy aw of mmdi vein- JSucli works may be 
l i’ g-' or small, ami tie r*' i' baldly a cultivator who c«»u!d not 
in alv s*»mo 'mall improvim-nt of t ! j i < nature every year at little 
<*r no cost b-votid lii> own kihuur. 

It h v- alivadv b— n remark* d that the cultivator verv 
>* 'Id en liw< in hi< li dding. Tie farm building" form part of the 
'•nil ivatoi* v hoit'o in tie* \ ill ig*- and are Ibr tic nr -i part of a wry 
pr::uitiv** kind. It is n*' r . t * * b- rsp.-.g.-d that a man will lavish 
e *:i \ « u it ]i vs on in*, eattc wln-di 1 1 • • d*»«-> id obtain t * *r himself : 
>•■1' it is c-Tt ain that t :c aiwm- * of comf-wt and >anitati«»n that 
eleivafl- ri'- > m »st eatth* "lied" niii't have a pi ejudicial ethct on 
lie- "tack. Tic surplus pro Inc- of the ti-hU is v Mom sufficient 
t » d-mm l rlab nut* 1 U iiv li but mcIi as it it often sutlers 

'■ 'ii'idoruhlv. tie- gr’tin trom w- -vi." and otlcr inlets. the fodder 

- '■ii lack of protection agaitet tic ram : and i«>r want oi suit- 
a\- building" tli* cultivator oft-n l"*- much of the profits of his 

labour. 

In view of tic high stand ird of cultivation in many parts 
1 1 ! ' ■ licet remark able feature is perhaps the complete absence 
n - any permanent fences. A live fence cannot be produced 
a! "iiec, but in the course of a few years it can he produced at no 
(, d heynud the labour of part of the cultivators spare time. 
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The advantages to be derived from fences are not immediatr 
or perhaps very obvious; which presumably accounts for tic 
fact that none are made ; but it cannot be doubted that very real 
and substantial advantages would be derived from their existent*' . 
L Hiking at the matter as it affects the crops, it is common to se- 
growing crops seriously damaged by the inroads of strav 
animals : and in outlying fields the difficulty of guarding raid or 
garden crops against such damage often deters the landholder 
from cultivating them at all. The cattle too, on their side, ofu-ii 
sutler seriously from feeding on young crops ; and roaming 
thev do over the unsheltered grazing grounds, the healthy with 
the diseased, live under circumstances which are anything but 
conducive to health and condition. Much of the labour iwv. 
spent on herding cattle and guarding crops might be >awd by in- 
existence of well-kept fence*, which would do the work far moo- 
effectively, and entail hut little outlay either for construction 
maintenance. 

Writers are aecu>t“imd to contrast the output p» r acre >; 
one Country with that <>t another. Ho fore such a e< ■mpanv"!! 
can be effective, consideration must b** given to th° capital w hi«T L 
has been sunk in permanent imprownmnK In Knglaud 
improvements have been roughly t mint »**l a^ representing c; 
average value of IT*! ( IJs. lv)j p. r acre. Allowing - pm* c r'. 
for interest. depreciation. repairs and insuranc»‘, it will be >een t!; u 
the net annual charge against »*u«*h aero of land on aeeount ■ 
permanent improvements will bo ab< mt 21 | Ks As ivgatc' 

the Deccan if we take 11 -. 401.1 ;i, r - ] n * renting tin* averagr * ■ 
of a well (taking ma>omy and non-nia>nnt v WelU t "g<*tln r ) t t:.- 
capital -uuk on wells amount* to .. K>. (\ <1,000,000 

Add capital cost of f iovennm nt irriga- 
tion works ... ... ‘Ji'./h m.iMio 

Add capital co-t "I private irrigation 
channels Irom >tr»-ains and >mall 
dams (rough estimate) ... I,0oo,o00 


Total 


‘.10,0110,0(111 
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Till) capital cost of irrigation works thus conics to about 
Its !>00 lakhs. Dividing this by 5 lakhs of acres irrigated we 
iin.1 that for irrigated land the capital sunk in permanent 
improvements works out to about ID. ISO (£12) per acre, or the 
- line sum per acre as is estimated to he sunk in permanent 
improvements in Kngland. The above calculation is of neces- 
dty a very rough one. and tuk- > no consideration of outlav in 
[. veiling land, which is frequently necessary where irrigation 
facilities exist. It uill suffice however to show that in compar- 
ing Knglisli with Deccan outturns p.-r acre, it is the irrigated 
land which, fp >iu the financial point of view, i.tf. is the b> st basis 

:; ’ r 'I'"'"’" : while as regards tie unirrigated land which forms 

m; per cent, of the w hole cultivated area, it must be remembered 
tint in tin- matter of perm im lit improvements there i- little for 

a hieh the present has to thank the pa-t : f., r the a of 

•apital per acre sunk on permanent improv. inents is almost 

i.. eligible. If the gr littmi. I . t Here "btaiiied on the dry 

Imd- of tin- Deccan c..mpar,s i.adlv with that obtain.; d in 
hnylaiiil, tliN f a«-l inuM n« i 



THK PHOdUftS <‘K AOKUTMTKK IX JAPAN.* 

KrvH'.wKn i!Y A .MoKKKUAh, ma, h.so., 
f /;<>/ * ■.(>> (j> w ■<u<j ' .(»/* n>7n<o. u< Iunm. 

In a preface to tliis little book of !dn pag<*s 1 > v tin- Director 
of the Agricultural Bureau, the object « »f the book is stated a> 
being " tor the purpose of a'*<piaiuting foreigners with the general 
outlines <>f agriculture in Japan.’ and a* the hook ha>lM.eii written 
by a Japanese. an apology is ottered tbr the Knglhh in which it is 
couched. There are certain passage uhieh. a* the preface say*. 
* lack intelligibility’’ more nr le>s, and it certainly is r» greltab!'- 
that the book was not placed |br ivvi>i,,n in tie- hands of a enu 
petent English .scholar, I .nit on the whole tin- expression is probably 
clearer than one might have exported und*-r 1 1 1 * * circumstance.-. 

Must reader* of the .lournal w ill doubtb.s* have d< riv* d then 
ideas of modern Japanese Agricult up- lV« *ni the imt«- by Sir F. A 

N icholsun. reviewed in this Journal I Vol. Ill, part I ) by Mr. I. 

Shearer. The note above mentioned. Imwvvor, dealt mole or !* *- 
with the- existing conditions of' to-day : tie- pp**eiil v«*hum- i- 
letrospeoUVe as well. It i> divided into • '» part*, which d< al 
respectivelv with the conditions, pa*t and pr«*M-nt, of Agricuitu: -■ 
in Japan, Agricultural Products, and Agricultural Administi a 
tiuu, and in an extremely eon»-i*e manm-r (*< > conei>*- as to !"■ 
occasionally rath'-r bald) it presents u* with both tin* result' 
and the methods of twenty years evolution of Japanese Agri- 
culture. 

The progress of agriculture in any country may fairly ' 1 
estimated hy the extent to whii'h improvements in tillage, se- <1 

* ■ O'C. !!(■■» "I .A r . A ;*• .n 1 .iptj \ , j ? ... \ _ t . il t ; ; |; u. .r», l’> |.:uf . •' 

,,f ‘.^riruJuie J»n i e.OMii- . T k\ «, I '• I ■ ■. 
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• lection, manures, implements, and live stock have taken place, 
-lilting m an increase «>f the total acreage under cultivation, 
hi enhancement of the total produce and of the yield per acre, an 
.in proved quality of the produce, ami a rise in the prosperity of 
tii.* agricultural population. Judged by these standards the 
agriculture of Japan, as described in part I of the book, has made 
striking progress during the la*t 2o years. 

According to th*: tah|.* on p. U tii*- areas ot the principal 
ci‘o[H cultivated have inerea-'d during the period 18>7-!'J07 as 
mllnws ; liioc lo , barley •> , n ik' d hardy or rye 21 , wheat 
U , vv-bcati 1 J/ r , buckwheat •> sweet potatoes :J0 . and 
potatoes 28 A In addition to tic purely agricultural crops 
malbcrri'-s have the .striking increase of rip , millets, 

«• itton, an 1 in iig » have d"dimd, owing to foreign imports and 
artificial production, but to tak" ilcdr place fruit, vegetables, pea- 
nuts. peppermint, and other minor crop- have increased in area. 

These striking increases has-* been brought about by active 
governmental measures forming reclamation nt land, irrigation, 
drainage, and wliat m call*- 1 a Ijimtne-nt of farm lands. The latter 
work is, perhaps. tic* 1> .|d*-t "fad tic -•lc-nc-s which have been 
t c‘klei I hv the (Jovernm nt in .lap in. and it sp* aks much for the 
perspicuity of thus., at tic- lc-cl of allairs that tlc-y realized that 
i; ].iv at tic* foundation *»l agricultural progress. I he arable 
IuhI of tii" country i- piredhd up am »ng holders wlc»-t. average 
holdings arc not m O’* thin 2 la a-U'os in * \tc!it, tic* holdings 
ilictnsclvo being often subdivid'd. with tic sub-divisions not 
C'lihguous to cell other, ami forming. ;c m man\ pails ot 
India, a id work of mimit". irregularly shaped ticlds. I mler 
>u--!i conditions improvements m t ) i* • direction of impro\cd 
nnpli-meiits, imgatiou. drainage, etc. arc ditlicuh and olteu 
impossible ; and according] v, in l s '. ,, .h laws were made in Japan 
vii'-ouraging owners of land to consolidate their holdings, straigh- 
t'-n tin* boundaries t *f tlc-ir ticlds. an 1 provide roads aid otliei 
<■ 0 ! v.-nicin-cs. In taking these measures •• ihc ( iovernmeut oxpoet- 
‘■'I lo lay a perfect foundation for agricultural undertakings both 
;l1 present and in the future, , . . the investigation made at 
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the end of the year 1009 shows that the area of the land thus 
adjusted throughout the country has reached 178,000 cht,' 
(about 400,000 acres). The work, however, is naturally very slow, 
and as yet about only of the paddy fields have been so 
adjusted. These measures, however, mark more than anything 
else, the a »*-<-< with which the improvement of agricultuiv 

has been tackled, and should furnish a useful object lesson to all 
who have realized that the scattered, irregular, and minut* 
fields of the Indian cultivator form a very real bar to progress. \u 
his note Sir F. A. Xieholson. speaking with special reference t« . 
Madras, has the remark that possibly as *• Settlement and Survev 
work proper declines, the * Verkoppelung of scattered plot' 
will employ the parties, " but he suggests that it would be far 
better for the village associations to carry out tin* work thrms<‘l\v>. 
Injwhatever way the desired result may be brought to pass, it mu>t 
come before progress can he made. X«> less than the con- 

solidation of holdings the construetion of regularly shapi e 
Holds, with roads at proper inters als and affording facilities I’m 
irrigation, drainage, and the use of improved implements, isjuo 
as crvitig a necessity in many parts of India as it i* in .Japan. 

The work of irrigation and drainage has also shown ivmark 
able progress. Historical record* show that irrigation wa> a 
subject that received much attention from the rulm's of Jap.u, 
even at rein He perio.F in its histoiy. This policy h i> b»vi. 
continueil, and in re^mt years strain and electricity have h. 
adopted “by the united efforts of fanning communities to pilin’.' 
water into the paddy fields. In March P.m'.i, there were 7/ 
places where mechanical irrigation device* on a largo scale* \v<i- 
employed. In addition to irrigation, the drainage of paddy firln 
has received much attention during r»*cf nt years. It is couinec. 
to raise winter crops after the harvesting of tin- paddy, but v- 
many places it wa* found impossible to do so, owing to the* hie ‘ 
level of the underground water. Accordingly, ivoourse lias he 
made to drainage, either the open or underground system heim 
employed, and where natural drainage has been found impossi- 
ble, mechanical devices have been brought into use .... 
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■■ According to investigations made in March 1909 there are 47 
places where provisions for mechanical drainage are adopted, and 
tin 1 area of the land drained off reaches 7.500 *-ho ( 1 <ho = 

• 15 acres). The hook does not give details as to the pumping 
m i » pa rat us used lor the purpose, but a photograph illustrative of 
; t hhown at page 2o. These extensions of drainage and 
illicit ion have, needless to say. been much facilitated by the 
adjustment of lands above described. 

In thr introduction ami u<r of artificial manures great pro- 
ItTl .^ Oas been made in <piite recent years. 1 lie Japanese culti 
is naturally a careful economist, and from time immemo- 
rial has husbanded with scnipulou- care sudi fertilizers as ho 
ready to hand. Twenty years ago. uv are told, liuman ex- 
nvta was as it still is. the great natuial manure. Weeds, farm 
nianuiv. ami a>Ims of plants were regarded as manures of com- 
i- irat i vel v inferior ijuality. and among manures purchased were 
1 1 j | ,;akes. fish guanoes, and i i- bran, but the three latter, we are 
(old. were little used th-m At ih- present day the principal 
artificial* an\ in order of valim consumed, s«»y bean cakes, super* 
phosphate of lim-\ mixed artificials, rape seed cake, herring 
i/akes, hone dust. cotton seed cake, and the total average con- 
.’iinption | >* * r ai ilium l«»r tin* tlnve years 19u5 -'i, amounted, tor 

ill. w h> >le country, to about * /e > “i nearly 570 lakhs 

,,f rupees. Superphosphate ha> attained to remarnaMe import 
an e as a manure, the phosphate rock being apparently import* 
*1 and the manufacture of the muiure done in the country. 

One turns with eoh>idvrable interest to what is said on the 
-uhp.ct of agricultural implements, expecting to find common- 
-mate progress with that ofhvtod in manures. It is rather dis- 
appointing to find no details given, hut such, however, would 
piohal.ly he without the scope of the honk, which is meant to 
a general outline only. The intensive nature of Japanese 
amienkure seem> t.. have made tlm introduction of large and 
in- deni Kuropean or American implements im practicable, and 
lie implements used at the present day are still mostly of wood. 
Within recent years, however, it seems that inventors of new 
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agricultural implements have not been wanting and that over 
400 patents have been granted for models which are “ ipute 
adapted to practical purposes.'' From the Indian point of view 
it would have added considerably to the interest of the book 
if photographs of indigenous or improved Japanese implement- 
had been supplied. 

A table on page 09 gives the outturns nf the principal crop- 
per “tan" for the years l ss,\ l >92, 1"97. 19o*j, l!)u7. the Jigun - 
given tor each ot the above date- representing the average out 
puts of the live preceding years. With the single exception of 
cotton, all the crops showed a marked increase in output and in 
the ease of the principal crops this is strikingly exhibited. Thu- 
lice lias increased by about 23 , barley by 3»i , “naked burl*/ v 
or rye by about 10 , and wheat bv about 2 s . If these ligur*- 
are reliable, they oiler a convincing proof ,*f the -ucce.-.s which 
has attended the introduction of improved agricultural method- 
during the last two decades. 

The second part ot the book deals with agricultural pro- 
ducts. The description of the cultivation of tin* principal crops 
is too short, and might with advantage be expanded if furtln r 
editions ot the book are contemplated, lie* aeeounts given «<f 
the silk and tea industri*- aiv somewhat fuller and are aeeompa- 
iiied by excellent photographs, (n the sane- part the anil n i 
industry and several -mail subsidiary indu-un-s engaged in la- 
the agricultural population are dealt with. 

In connection with the anitnaj industries a determined etf..]» 
is being marie to impr*ivc tin* breeds of eattle both f<*r b,.,.f a n > 1 
milk purposes, and foreign bulls have recently been largely im- 
ported. No account is given in the book of tin.* indigenous eattf 
of the country. In the case of horses we are told that “ varinii- 
lords in the Feudal times issued regulations regarding Imr-* 
affairs with a view to the improvoimut of brooding. T[; 

result has proved lobe perceptible in tin* ca-e of th- 

Nauibu-horse. !! A committee for the investigation of hor>- 
breeding was formed in 1*90 as a result of the war with China 
and worked under the control of the Department of Agricultm' • 
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|| established horse breeding depots and imported stallions. 
At't.'i- th- war with Russia in ] 1*04 -o:, tl„. -.i,hj,..,.t „f the supply 
,,f military h<.r-.-s was realiz.-.l t., I,,- important that a special 
llmsi- Ailmiuistiaii-.il Rur-au was Im m.-d wliieh is miili-r the 
.liivct (•< hit ful < »f ill** ( \*ihmot . 

In Japan ili-r- i- la. uativ l,iv.-,| „r s|,-p. hut appaientlv 
-hey w'i-i -■ iiiip.-i t.al <w- are n-.t t.-l-l l'r-m wlierei '..in.- t-.rty years 
a-.., au.l an Am- ri.-an . -ip- rt )*r..ui;li* ..v.-r t-. instruct <,i, sheet, 
'arininy. This att.-mpi was un-Ucc sstiil. hut in recent years they 
nave I ieen a-'climatize.l. S-v-wal lir.-.als ..f U r,, ;it> cX j v , j„ Kyushu, 
m.l apparently '.tier h|.e.|s hay- I-— n r-,.-ntly intr-.-luecd. 
Swine ami poultry iv-"i\- attention at tie- Imperial St.-ek Rived- 
nio Farm -t I'-ky--. an-l poultry laiminy as a siilisidiary industry 
I-- agriculture Ini' 'le-wn an -a -levelupment --t’ lat«- 

Vt JUS. 

I In* ^ * »rruj mt )» > ijs ;t ['*• a r*-at In-Ip to ;i community 

• it 'inall In >ld«Ts ^ucli as tin* .1 aj'a!n >» ai>*. and ar»- undertaken 

i.y Ni{, -It iii**ii 1 1 ** r -s of til*.- li"iiN,-lio|,l ran hr spared tV^in the 
■rdiuary labours of tin* farm. • »! ■ tln*y occupy tin* tituu»of the fanner 
during slack M-a^oiis, 1 in’ pimcipal art- Mraw and chip braid - 
inaking, *o raw matt mg. i*op»*N. hag* and Nandal>. fancy mat-making 
weaving, tin* manulaoiui of paper and <»t vav mils articles from 
hand im»s and «i>k*i'n, l>n- cultun- which Ikin hr c n in existence from 
vt‘iy ancient tinn N and tin* cultuiv *t carp in "pecialk' construct- 
'd jininh nr in tin- paddy th-hU ;i^ a?, adjunct to tin* cultivation 
"! tin* latter crop. 

Tin* third part of tin* hook d-aU with agricultural adminis- 
tration. and d**M*rilh > <*« *ti* *i-« iy tin* administrative and exe- 

at iw machinery winch have » th ct» <| tin progress sketched in 
1‘arts 1 A II It lm> a chapter on tin- history of agricultural 
development and thehun au of agriculture, another on the organs 
"l agricultural investigation, which describes the Imperial Agri- 
cultural Experiment Station. Local Agricultural Experiment 
Stations, the Sericultural Institute, tin* (Conditioning* House, 
^tock-breeding Karins, etc. Another chapter deals with agricul- 
tural education and gives a succinct account of the agricultural 
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college of the Imperial University, higher agricultural school*, 
ordinary agricultural schools, agricultural institutes and supple 
meutary schools, lectures and peripatetic instruction. A furthei 
chapter describes what has been done in the way of formation 
of agricultural societies, co-operative societies staple product 
guilds, rice inspection systems, rice depots, the sugar imprnw 
ment office, shows and exhibitions, and agricultural hanks. 

Most of the details connected with administration, educa- 
tion, co-operation ami credit, and other aspects of agricultural 
development, have already been presented to Anglo-Indian 
readers in Sir F. A. Xicholsou’s note. Tin* present volume pn*s.s 
ses some extra interest in that it gives a short historical aeeoum 
of that development an aspect of tin- matter of supreme inP-i 
est to us in India, where systematic agricultural work may l>« 
said to have only just begun. Tie* author of tin* book divide' 
Japans agricultural development up to date in t « » four distinei 
periods : — 

1. The thirteen year> from ISO* to lS*n. 

•J. The tcti years from 1*81 t (> WJM. 

3. The fifteen years from 1 HU 1 to 

4. From the year I IMm t<> tie- present. 

The first period was that of Japan s awakening, when \\ « - 
tern ideas in all departments of lit** w*-r** being feverishly eopn d 
Agricultural experts were invited Irom alnoatl, and now aii-i 
improved varieties of crop" were mtrodue*-d and distribute. 
The result of this period, which ha> a parallel in tin* agricn! 
tural development of practically all eountnes, and which mig!; 1 
be designated the period of tie- enthusiastic amateur, ended m 
failure. Government interference in t h* ->* * matter* was deprecat* H 
by the people themselves, and among **\ **n tin- mmv int*>||ig> '■ 1 
class the policy of fanssri fun in agricultural matter^ w o 
advocated. Failure resulted, as it was bound to result, because n« 
the first place no definite branch of the administration was sp-- 
cialized to deal with agricultural matters ; and secondly, becaim 
the people themselves were poor, ignorant, and lacking !i| 
enthusiasm. 
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Tht- second period, l l 3iJt), wa> marked hy the creation 
in i 8h I of a Department oi Agriculture ami Commerce, with u 
Mciiil Bureau < if Agriculture. Successful development dates 
nun) t hat year. Tin* new depart im-nt fostered shows, conducted 
■,gricultural experiment-. appointed circuit instructors to in - 
ilnriioo tin* ma-so. and m -fork-rearing. sericulture. and other 
in liters, made a good beginning. A- v»-t. however, it had not, 
s, use a phrase milch employed m India. "got at 1 the 

It u;c m the third period that tin- important problem of 
..•nine at the people, of bringing a nation of poor small holders 
: nt <> organic connection with tin* government. was successfully 
r ;l ,-kled and solved. The beginning of the period ua- marked 
\,\- the opening «»j flu Imperial I * trl i tm**nt . which at once 
, it"! 1 1 ii t *’d a bold and progressive policy in agricultural matters, 
hi | -o*;j the Imperial K\perim-nt Statimi at Tokyo w;n founded. 
i 1( j]<,urd 1 1 v t lie S« rjeult ural lu-titut*-. l ln war with China 
, ;iW . .-in added impetus t*< tli»* work, demonstrating a- it did the 
’ ■ » 'ce ss j t \’ tor hn-handing ami uuii/ing Mi the most economical 
maimer tin- national iwinves. Agriculunal hank- were founded, 
experiment station- were more highly -ubsidi/'d, and laws hu 
-|,e adjustment of lands and for tin- formation of agricultural 
s .cieties. and of eo • opera ti \‘e < r» » ii ? s* -emt m-. were passed in 
■ ipid succ-ssum The period ended with the Kit-imi war in 
; *ni | |ts mil standing feature- ware undoubtedly the inti'mluc 
’ion mti. agricultural policy of tin* two feature- “t co operation 
i i,i 1 credit. In ItMin th.vcnmieiii ;-m*d tin* rules for the regula- 
tion of agricultural -ocictie-. realizing, apparently, that any 

im .- in pt to get at individual cultivat.n- was not hkdy to prove 
successful. Those societies an of three kinds ■ -protect. M’al 
voeieties, eotuitv ami eilv agricultural s ( ,cictios f anti town ami 
ullage societies. ( \ unity societies consist of the town and 
ullage societies of t In* county. and pivf.vtoral -oeictics consist 
**f the countv and citv societies in t hese dist rivt-. When two 
third- or more of a community voluntarily form a .society the 
icinainder are regarded by the law as joining the a-svniation. 
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The societies pay their own expenses, hut subsidies are received 
from the exchequer and from local and county funds in order 
that they may carry on extra works. Their objects atv : To 
establish farms or nurseries for seeds and seedlings, especially of 
rice and mulberries : to conduct lectures and demonstration : the 
introduction of new varieties and new methods of cultivation 
the creation of co operative credit societies to act as mediator^ 
for joint purchase and sale: to collect statistics, to eiieouram- 
subsidiary industries, exhibitions, sericulture ami stock-farming, 
and to publish society reports. Their functions in short some 
what correspond to those of the various agricultural societies 
which are a common feature of European agriculture Tin- 
success of this movement mav be gauged from the fact that tin 
number of village societies now totals up to nearly t\vel\»- 
thousand. 

In a nation ot small holders with small individual capital, 
more, however, was required. According tin* < '<>-operativ. 
Credit movement was started in limn, It also has net with an 
equal measure of success. Credit societies have as their aim 1 t 
supply capital at a low rate of interest to person* umler tin- 
middle class, to accelerate mutual protits, and to make eioiminn- 
and productive developments. “ Thev are ot four kinds 

(a) Credit societies for the advancement of capital and m 
facilitate savings. 

(b) Sale societies — to effect sales of articles which may • ! 
may not be finished. 

(c) Purchase societies to purchase articles necessary tin- 

productive industry for the members of tin* society. 

(d) Productive societies- -to finish articles which have hem 
partially produced by members, or to furnish members with 
articles necessary to their industry. Members of these societn > 
are exempt from income-tax and can have funds from local 
hypothec banks without the deposit of securities. The .societies 
have now reached the total of 5,500, and have at their command 
a capital of 40,000,000 yen or GOO lakhs of rupees. The societies 
have further confederated themselves : thus there exists a 
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.onfederate association of credit societies, and one each of sale, 

■ ,f purchase, and of productive societies. 

It is impossible within the scope of this article to enlarge 
mrther on the work done by the Japanese government. The 
-access achieved undoubtedly rests on the application of the two 
great principles of co-operation and credit. The experience of 
Japan proves dearly that scientific research and education, all 
important as thev arc as factors in agricultural improvement, 
must go hand-in-hand with co-operation and credit. The great 
problem in India, as it is in Japan, i> to “get at the cultivator. 
The account given in the book under review lias proved 
drcidedlv that co. operation plus credit is '/c method of doing so. 
luseaivh and agricultural ♦duration accompany as powerful 
auxiliary* It augurs well for si|. in India that the policy 
h ► • 1 1 j g adopt' d lion- is substantially that aiioptd with so much 
siwco- bv Japan. Wlctlct- an • -gual nca>ure of , success will be 
a, |n,>\ i . J remains t<* U* s,.,. n> Ihdiind all governmental measures 
nfid polcc* thi-jv must x i st tic gr« at'. st fartor of all -national 

■ •liararf i*r and tic [ingn^ d> pct» d in tin- pag'-> "t this little 

bonk, achi' wd «'i»iu*urreiillv with \ietovy m two great wars — 
speak* wonder* for tin courage d« -t» iininatnui. and patriotism of 
•h. Japaii- s, p, ,,pl, \\\ would gladly welcome a second and 

■ nlarg.d edition of tic book, i L spite its liwrary df foots, which 
art mt • 1 * xeusabj. and ccily P-mediai'le. H ha* fulfilled its object 
■a “ aerpiaint mg the i<a> igicr with what Japan ha* done. lhe 
-t it ' llieli t of >uee« » whieh It r» ends llllist have eallsed the 
Tpaitncnt ubieli ba* issued it a good deal "} <juito paidonabh 
piid' . 



KXnTIC COTTONS IX SIND. 

I»v <; s HEN DEKst >N\ \ i > a . s.n.n, 

D‘ f» it >, Itii-'rtorxt A-/i m >i 'i>i 

I -Ku TITIAN Co » loN. 

A> it will in .ill probability be pos>jb[e i ■ » >nu K^yptian 
cotton in l‘M- on the .lunirao Canal, attention i> h i\ it « 1 1 to t li* 
following precaution** which. in tin* opinion of the writer, it i* 
iu*ce>»arv to .>ecur * 1 

['*) Proper cultivation including >n\\in“ before t>t \\eri. 
in April. avoiding "hthtr -round, ami if p<»*sih|. . 
-Towin-' in rotation with b< r.<»rn> 

• !•) 1 In: provision nj a >y>l«-in h»r disposal. ensurim. 
proper treatment after marketing vnl rot ton an<- 
I or lt 1 1 1 1 1 1 1 1 LT . "radm-j and ^ - 1 1 1 n 14 at eurivnt mark* ' 
priia 

In onh v lliat tin- eultuatiun shall I* properly Mijiti vi>id, e 
would he advisable to appoint two ,m A o/oW ," ,n on special «| ul \ 
one tor tin; north of t In ■ .human and nni* fm tin* south. to 1» 
undo! the immediate orders of tin Agricultural hrpartnnn' 
They would be^in work at tin* hi-^imiiin; of 11M*J Tln-ir dutn* 
would eonsCt in s^cino that tin* notion seed was properly di -t t 
huted and that suitable land wa- eultivaled. Tln-y wniih 
i-ontiniH: on duty till pinking linn: wln*n they would take i-lnir.." 
of one sub station » aeh for tin (Collection of tin cotton 

The cultivation of tin plant i- by far tin* simpler part 
the problem. 1 1 was not lone since ai. area of ffimm acres w ; > ^ 
obtained mainly by the mil uoim* of the ( 'olonisation < Mlio ’ 
Mr. Chatficld. The disposal of the produce, however, is a iimn 
difficult matter. Formerly t w * * varieties of cotton were or ou 
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ami sMiOififi. I husu wurc collected from the cultivators 
in sub-depots ami son t to Mirpn r k Ints in different lots and sold 
Ity auction. There wen; always considerable variations in the 
quality, cleanness and value* of the different lots, but for the 
first few years wry fair prices w.-re obtained. The buyers were 
< >t two classes : 

(o) Mill -owners from Ahmedabad and Bombay, 

(M Exporters from Karachi and Horn bay. 

Tin mill uwiM‘i\ sr v oral ol whom u>e imported Egvptian 
< -utnii, soon >t< »pped »-< in* i ii lt Tin y complained that when they 

Knight Egyptian cotton in Alexandria or Liverpool they got a 
certain grade, < ■ </., “ Fully (root I Fair, which was uniform and 
could Ik- depended on to produce eei tain “counts. Whereas for 
Sind Egyptian, tin y had to send their agents to Mirpurkhas at 
<m unhealthy time of tin- year ami m»t knowing Siiidhi language 
were at a great disadvantage. To buy any quantity, they had 
to bid lor a number of small ]*»!>. some dirty, some stained and 
some good. These tin v had much ditlieulty in getting ginned as 
the local gins which are only suited for short staple cotton had 
plenty of work of their own. There does not, therefore, seem 
i" he the hast chance of mill owners taking the cotton direct 
fi* an tin* cultivators; on tin other hand, they would probably 
use ;t considerable quantity if an assured supply of baled and 
graded cotton was available. A mill-owner is not a cotton 
broker and tin* cotton broker is an essential link between the 
nltivator and tin user ol tin cotton. An Indian cotton broker 
mis no knowledge of Egvptian etton as a commercial knowledge 
of* on* kind of cotton takes a life time to acquire. A sample ot 
Fully (Jood Fail MA.tfifi submitted to <i leading Bombay 
■ \porter was »tat< d t-- l»c a “ foreign variety ol a bad colour * 

As regards tin exporting firms, they always fought shy ot 
I htftfifi , and one firm got “its lingers burnt by sending a 
onsignment of >o called .IW/ to hi\arp.MiI. It had never been 
propnrlv cleaned and was full of dirt mid pieces of leaves. 
Naturally it was unsaleable. It does not seem probable that 
Indian export lirm^ will take up an entirely new and unproved 
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branch while they have as much \v«»rk as they can possibly do 
with existing cottons. 

Carefully taken average samples of and Mitafifi have 

been forwarded to three leading Alexandria brokers during tin 
last few years. Their verdicts are very important and are all 
unanimous to the effect that the Mitufifi is of a good strong and 
useful quality, but that the would never grade as such in 

any market. I he J btuHti has been up to the standard of** Ftillv 
Good tair. which, is to say. it properly cleaned, properlv ginned 
and baled and sent t<> Liverpool, it \v * » u 1 « 1 fetch tin* current pile* 
tor “bully C* < *« >cl Fair Kgyplian hrown. Ii is not to saw 

howevei . that if pa->ed through an "opener badlv cleaned or 
crushed while ginning in a gin meant Gr Indian cottons, it will 

reach this grade. ih«Te j> an vile for Mftufifi in India: it i- 

not used and its colour is against it. It will, therefore, b» 

necessary t<> export it. As for it is <|iut»* useless t> 

continue it. as it is ik > t up t<» export quality : and though it 
might be >ohl in India as a miscellaneous cotton, it would 
probably not yield a- well a> ordinary l/pland American in pri* 
and produce. The cultivator- on tin* Jamra«> generally hold 
what experience ha- already taught in Kgypt. <*/;., that Mitufii 
is hardier all round than . |/w.s*.<<. l(uw»*vor. a- . I ]ia- aluav- 
brought a high price at tie* auctions, tin* cultivators hav> 
generally elected to grow it. 

Briefly then it tin* abow proposed -rheiin* for superintending 
the cultivation u«*r< adopted. after harvest tin* cotton would h. 
gathered in a few conveniently >'dci*tcd sub depot-. ( Ini v dear 
cotton would be at *c« p L* d and om- uniform grade of Mitufifi woulu 
be produced. Two alternatives at** tlnn po-dhle : pi) that tin 
Britisli Cotton Growing Association bo ask' d to step in at ihi- 
-tage atirl clean, gin. export and -ull tin cotton, or ( 1. 1 that ( iovern 
ment. G v mean- of th** existing Agricultural Ocpartment, should 
buy the crop outright. export and sell if fora few var> t «)>«*»• if |oc;i 
firms will then take it up. The lirst is by far tin* simpler nn*tho.; 
and if a good area of, -ay HfOOO acre- Afifi could In* guaranteed, 
it would be worth the trouble of the British Gotten Growing 
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Association to send an experienced agent to take over the cotton 
at Mirpurkhas and to clean, gin. bale and export it. Arrange- 
ments could be made to get half the value paid to the cultivators 
mi delivery at the sub-depots, and the remainder after sell i no* at 
Liverpool. 

The writer is very strongly of opinion that it would be much 
better to stop the eulti\ation of hgvptian cotton altogether, if 
it is not proposed to provide means for the disposal of the 
produce. Provided the cultivator gets Rs. I g m- over per 
maund of 81 lbs. for seed Aji/i. it will be more profitable in 
average years than cultivating Sindhi cotton. The average vield 
undo)' fairish cultivation may be put down at j maunds per acre : 
under similar conditions the yield of Sindhi cotton might average 
7 maunds at Rs. tl per maund. 

II American Upland ( At rov. 

Kmm fairly extrusive trials it i> now certain that a -mod 
•'lass of American cotton ran hr produced under average circum- 
stances in Saul li has t h«* following advantages for general 
cultivation . 

1 " I Short growing period. shorter than *Smdhi. and thus it 
'■cii be sown on inundation canals. There i> consequent! v a 
^ tv large area on which it can be grown, 

(M It is hardy, but S e asily affected by " b/br r and on 
lightish land it suffers severely from white ants. 

I hiring the past wai. some good yields w ere obtained, and 
3,1 many cases it prorluced a> much >eed rot 'on as neighbouring 
plots <i) Smdhi. In otlier places, however, it suffered from 
v 'd 1 1 1 # ■ ants or '1’he reports from Liverpool brokers 

^cro good both as to quality and ginning percentage. They 
s ht(rd that it was exactlv tin stuff required by Manchester and 
that they could take it in any quantity. 

rile disposal Is the difficult point. Local buyers d<» mu 
tit t f » can- about dealing in it, and in sonic cases growers Iasi 
"ii mixed it up and sold it a- Simllii. \ cry little seed was 
'l'^ i ibut ed to zemindars this season, though many applientioiN 
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were received for the alcove reason. During the present season. 
American cotton is growing at the following places ; 

, Jacobabail. 

In Upper Siml whcie praolioillv n<. | Shikatpur. 

* ■ * * 1 1 ■ 1 ii is at potent em'vu I Sukkur. 

* L banco. 

Nmisliahiu Fei ■/ 

Xawab-hali. 

Ilnlla. 

Nai i Valle y 

In I/*upi ... ... Miipui kba*. 

Ilvileiab.nl. 

Taiub* Kliai, 

Talliar. 

* Plu:!eli E>.ape 

This oiilv leaves *'ut harkana and Karachi districts wlier* 
for want of necessary "tulf it is mu under trial. Provid'd t ha? 
results from the above centres are successful, it will he ncccssan 
to arrange some means of disposal before any extension <>f ih- 
cultivation in the districts can he contemplated. 

The difficulties pointed out with regard l<» Kgyptian eoll'H, 
apply also, though in a somewhat less degree, to American 
cotton. If the Hritish ( otton Drowiug Association can K 
persumled to tak* up the disposal of Kgyptian. they could at ih- 
same time deal with the American cotton crop. For season M'I'J. 
a considerable area ot cotton could 1 m. guaranteed, a> there i> t 

large area to take in l pper and extreme huwer Sind which, e 
present, grows practically m> cotton at all. 

If it is not possible to arrange in the wav as suggested al»"\» 
by the writer, the only alternative will be to sell it depart m» ntaih 
It is very necessary to ti\ some scheme lor disposal, otherui-' n 
would be much hettcr for tin: agricultural stall in Sind to dr\-t> 
its attention to the subject, of tin local Si r id hi cotton ami t" 
leave the exotic cotton^ alone 



ynKT R(>T <>K G I N G K K IN' THK HAN'lIM H 
DISTRICT. KASTKRN BKXGAL. 

Bv WUXI AM McllAK, mi, 

S"'l. Km the* Miw^lul eultnalimr <>t ^iu^i.r. li^ht. study 
ln;im nr Main that i> well < Irat tl« < I t- Ueeosirv. < hi day tllO cr»»p 
i jrh > nut thrive because of the greater aim unt <>l water retained 
in ami nit the "nil Tin rhizome does not t««rm well, and tin. 
chut id > of its beeulilill^ di-easid are -ivat* ! ill plaeo that stiller 
ti ■< an damp «»r when- water is stagnant Ground that ha- 
ivinaim-d fallow |hr three < r lumv years, having usually beeuine 
.a-, r run l»v thatrhini' ^ra-s K in this ilistriet generally chosen 
a- tin site Mr a Lfinjicr crop amt the Held, alter branny a single 
■ t.. | i. is mu. a^ain planted with yinycr t*»r a period ranyiny trom 
tlirer in t< n wars. t houyh ti v t years m a emnmmi time. I lu> 
1 > i m ir interval is .-aid in he necessirv partly hrraiiM- the ernp i> 
in exhausting nm nn tin fnnd-riiiiieiil "t the >nil ant partly 
' h cause it is m» liable l<» disease when planted more often 

1 f n!tir,ii n) f , , As ^uud drainage i> »»ne of the most 
iinportaiit eniisiderat inns for tin siiree->ful cultivation nl a yinger 
■Tep, yreat rare is taken in pivpaie the >01! and ensure that 
'■'•Tier dee> unt stagnate, The laud is spaded, ploughed, cio» 
pleiij^hed and hanseled till it 1 - 1 *r< t" a tine tilth. >" that 
} hi it mt > mav easily raiuifv in tin -ml amt -o better procure the 
[da 1 j t loud available. Mien tin tiehl i- divided Mite paiallel 
h« <h se \ e n tert wide, srparated h\* channels one and a halt m 
■ tcet w ide and eighteen mein > deep Be>ide- tln se, in well 
1 uhtvaled fields then i> a drain about two feet deep all round 
dr Hold, for tin purpose of carrying »df tile watn from the 
P ; m,llel drains, which emmimimate with it Mm cinder >ee\l 
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is planted across these parallel beds in rows about one and a hall 
feet apart. A light plough is drawn by hand to make a shallow 
furrow two or three inches deep and in it the seed is planted, 
each piece about four to eight inches apart. The earth is then 
closed evenly over the furrow. In a month or six weeks the 
plants have sprouted ami. when they have grown about six 
inches high, one earthing is made. The field is kept thoroughly 
clean of weeds and one. or at most two more earthings may in 
required, so that finally the ginger lines ate converted into 
ridges and the places between the rows of plants become furrows, 
which lead drainage water into the parallel drains. In this way 
a perfect drainage is assured in the field. Nothing more is 
required till the time of harvest except to keep tin* field clear 
of weeds. 

T O/n >17. - — Flu- crop i> generally harvested Iran January 
to the end of February. It. however, tin* prior of finger is high, 
the cultivator will take tip his crop any time after October 
When dug up tin* mature rhi/omes are cured. After being 
washed and having tin* small roots picked off tiny haw tin- outer 
rorkv rind scraped or removed and art* laid out on mats in tin 
still to drv TlleV ale turned ollC** o|‘ twin* earl) dnv !o| about t 
week, when the ginger • j 1 1 i t dry. 

A rot u n t}r .• ij'nifi if I * t ’ >/ 1 Ih*' area under ginger 

in Rangpur district is not definitely known. In the forecast ha 
mh* crops from Nelphamari. tin* largest ginger-growing >ul. 
division in tin* district. I.uihi acres ar* imt down nmier 
non food crops, the area of individual crops not bring specified 
Fully two thirds of thi> area may b*- taken a** und* r ginger ■ 
the area in Nelphamari U about 7 uo acre-. hor the other 1 1 1 r* ■ 
sub-divisions ■'(JO acres i> a fair estimate. riiu> tin- area und> 
ginger in Rangpur district i> about !.. mo acres 

a. d'Uiulfmrfi — l lie ginger -eod is planted out m 

March and bv the middle of August 01 September, the plaid- 
arc about I \ feet high. Then a disease, locally known as Jam 
dhara, begins to manifest signs of its having attacked the plaid' 

1 Vide front Year by year this disease* attacks the crop m-d 
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lia> iloiui so lor several years. A few of the young leave* become 
velluw and be n to die in tin* month of July, and hv the middle 
nt August the disease is spreading rapidly. The expert cultivator 
easily recognises the disease and knowing hv experience rhat it is 
infectious removes from the fields a> soon as possible the yellow 
haned ]ilants which havt* become rotten. I In* removed plant* 
are thrown into an out-of-the-way corner ami left to decay. 
This process of removal goes on ij|] the end of September, when 
it is diseont mind, and the diseased are allowed to grow with the 
healthy plants till well on m No\ ember, when tlmv are partially 
mat tire. They an* then dug up and -«4d off in the market at 
whatever price they will h* teh. The healthy plant- remain in 
the held and are harvested later, upt<> January. <*r February. 
Partially diseased rhi/.oines being diseoh»urt*d. soft and watery, 
do not cure well and the outturn w hen cured is small, while badly 
diseased ones are Useless 

0. .Ic/hv fH'Mntf. It may lie noted that the disease appears 
with the advent of tin* rain- and become* epidemic only when the 
rain* have fairly well set in and the ground is wet, In damp 
fields where the soil i* still and retain- water the attack is always 
’iioie seven*, while on sandy b*am tin* disease dot s not usually 
i each an epidemic stage. When the rainy season i> about at a 
close, the removal of diseased plant- ceases and any later attacked 
plant- are allowed to remain in the ground to do what they can 
heloiv being finally taken up and -old a* interior quality ginger. 
Hip cultivator has learned bv experience that, after the rainy 
>ca on is over, there is little tear of the disease spreading much. 

7. D'tmtoj*’. ■••The disease is widespread throughout the 
‘liMrict. and it would he difficult ro find any considerable acreage 
where it is m>t present. Kvon taking a low estimate the loss 
tuns into a good many thousand rupees Near Surat in 11*04 in 
uiic village alone, visited by Ih\ Butler, the loss was estimated 

!U.U00 rupees. The damage is always more marked in damp. 
* J il where there may be a yearly loss of It) to Id per cent, of the 
<T ^p, while in dry soil the disease appears only in patches and 

loss may be a or f> per cent. If. however, in a wet year the 
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diseased plants are not removed as soon as observed and the crop 
is allowed to grow with little oare, the whole erop in a damp field 
may he all but lost. In a throe-acre tield near Kanail Khata, in 
the Wlphamari subdivision, the ginger grew on a site that had 
not borne ginger for many years. The soil was a sandy loam and 
the plants had been kept tree of weeds. About twenty per emit 
of the plants showed signs of disease. Hero the dying plants 
had been pulled up by the collar and thrown down in th« 
furrows but no attempt had been made to remove infected rhi 
/runes. The cultivator was trying to check the disease hut had imt 
gruie far enough. About a mile away another field which had 
been uncultivated for. it was <aid. fifteen years hail about So p* s 
cent, of the plants diseased at the mid of September. The *ni! 
was not well cultivated and was badly drained, and the cultivator 
had done nothing t«» try to %tnp the disease. Healthy and 
diseased plants were growing side by sid»\ the latter gruduullv 
infecting their neighbour*. This apathetic attitude with regard 
u) the disease is not, however, general. ( 'ultivator* know tie 
disease ijuite well and try to overcome it by planting good seed 
only and by removing tin* visible parts of the decayed plants, Inn 
not knowing the cause of the disease nor its method of spreading, 
their precautions are not thorough enough. They do not dig nj* 
and remove the diseased rhizomes a* soon as they are affect* d 
nor do they realise the necessity of destroying the affected pan- 
It is a too common practice, when liarvesting the crop, to lean 
diseased rhizomes in the ground a* not being worth lifting 
Single plants or whole [latches are often left. They slowly dera\ 
and keep the fungus causing the disease alive fora long film*. 
Thus it has come to be the usual and necessary course not m 
grow a ginger crop in tic* simc field till after the lapse of >ev-i:d 
years. 

S. AVim/yeo* No ginger erop is grown in tl' r 

immediate neighbourhood of the town of Kangpur, but on the \w 
periinental Farm under the management first of the Agricultural 
Department and then of the Agricultural Association of llangp'n. 
experiments in ginger have been made annually since 190a oc 
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Small plots of trintror from the four localities. Jamaica, Cochin, 
t'alicut, ami Mcngal, have been grown All the plots wore attacked 
by disease ami rather severely in IDO ?. -'As a preventive 
against the disease precautions wnv taken when harvesting tin* 
iTf>[> to remove all the rhizomes from tie* soil ami those which 
diowed any signs of disease were destroyed. The new crop was 
planted as tar away Irom the site of the old crop as possible, and 
as tar as could he ascertained by the eye, only healthy seed was 
iistal tor planting. * In August IPOs only a lew of the plants 
manifested signs ol disease. All tin* lour varieties had the 
- license and it increased slightly as tin* season atlvanced, The 
weather had been rather unfavourabh' to the development of the 
disease, as it remained dry up to the beginning of this month. 
Tin* plants were slightly hi -low the normal height of an ordinarv 
>i*asoii. In the previous year at this time t h*- disease had 
attacked a large proportion of plants, Jamaica ginger imported 
and grown in the previous year almost succumbed, scarcely 
yielding more than enough for se»*d tor t lu> year. When planting 
f"i’ ill* 1 I DOD ei oji similar precautions were taken and the seed 
was ehosoii most carefully. In October towards the end of the 
! tiiN not a single diseast d plant was found, though a sufficiently 
iuigf number of plants wore dug up and dissected to make sure. 
An insect pot, however, was doing a good deal of damage to the 
dioots. It was the larva of a I >ro**ophelid ilv which lives on 

cuai’M* grasses. It probably came from a piece of jungle close 

by, where part of the refuse of the town was being conserved. 

D. Sfjniftfnnts <>/ a»\ ~ The first out vard indication of 
flc disease* in the growing crop is a general Imt slight paleness 
"f flic leaves of a shoot, then the tips of the leaves turn yellow, 
aiol this yellowing gradually spreads along the leaf towards the 

sheath, often more rapidly along the margins. Then the leaf 
t is.xu»* dies and becomes scarious from the tip. the dead area gra 
dually extending towards the leaf sheath following in the wake 
'•f tb" yellow discolouration. The leaves droop and hang down 

nsmiiil Report nf the AgrirntlurHl S i n t i « 1 1 . ^ in Ben>m! aivt A<>am for the year 

!«"lh .lit in' I'.Kig, p igf .'IC, 
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the stein. till finally t whole shout becomes dry and 
withered. Meantime the collar, t hat part of the aerial stein 
between the place where it arises from the rhizome and where u 
emerges from the ground, becomes of a pale, transhteent brown 
colour and. by the time the leaves are well yellowed, it is verv 
watery and soft so that tin* whole shoot can easily he lifted u|f 
breaking away at this point, though not tailing over spontaneous 
1\\ This soft rot also extends beyond the collar into the rhi- 
zome. The rotting is aeeelerated by tin* combined action of 
other fungi and of small eeiwonns and the larva* of tiie> which 
aet as secondary agents. Both the discolouration and softening 
extend to the whole rhizome which gradually ruU and disintu 
grates forming a loose watery mass of putritymg tissue eiudosrd 
by the tough riinl. The vascular strands lie isolated in>id.- 
The roots attached to the affected parts also present the sun-- 
symptoms. (Plate XXIII.) 

lo. In 1 9o*j Ih. Butler. Imperial Mycologist, observed a 
disease of ginger plants near Surat in the Bombay Presidency 
identical with this mie in Kangpur. and it has also been report*.-.! 
from Xadiad. lie found /b/fAoo,. yco'o/r commonly in tic 
diseased portions of tic: rhizomes and lower parts uf tin* l'*v 
sheaths, and this was the only t‘ungu> found in the interior nf th* 
stem in the early stages of disease. It was in most cases but n<c 
always associated with eelwnnns. This fungir was also invan 
ably present in tic* ginger plants in Kangpur. Here, too. * .-i 
worms were often present even in slightly diseased parts 
several examples were fouml with the fungus alone present, ai.n 
it is believed to he the cause of fin* rot. Slabs cut out with * 
rod-hot knife from the interior of stems that were only slightly 
diseased and grown under aseptic conditions gave pure culture ■ ’ 
Pylfanm (jrorJr only. On dissecting many plants, examples voa* 
found that pointed clearly to tin* infection having come 
the planted sets and this seems to be the method chiefly i v * 
ponsible for the introduction of tin* disease into the grcwim; 


.MfnwLri v( tiie ne(>itrlui«rii • f A„’n« nitun- ;n Vr>! I, 1C f t 
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■]op. Several eases were found where only a very small part 
■ -1' the current years rhizome was diseased. Young buds still 
underground nr just above ground were found to be diseased* the 
infected potion being isolated and extending inwards only a very 
>'iort way, A c mneetion was also traced between an affected 
shunt and an adjacent hud below ground that had been destroyed 
by disease. 1 nder the microscope the liyplue of the fungus were 
scut ramifying in the cells of the discoloured portion, and their 
tips extended into the living cells of perfectly healthy tissue. 
There is then little* doubt but that this fungus is parasitic. The 
planted sets from which these affected buds spring were quite 
fee from disease. They were not discoloured nor were hvplue 
>ec 1 1 in section either in the neck connecting the old and new 
rhizomes or in the old rhizomes. 

11. To make certain that the fungus Pytlnufa (jranh* is the 
cans*? of th«* disei.se it is ii- c* ssary to produce the disease in 
healthy plants aft«*r inoculation with a pur-' culture of the fungus. 
Such infectious have mu yet been curried out successfully, tor 
this reason w»* can mu In* certain that tfrurrfr is the 

<mus.' of tlm disi.-ase. Still with tin* experience on the Kaiigpur 
♦arm. we are in a position to make the following recominenda- 
t i' ins t'» clieck tin disease : 

1. On harvesting tin* crop all tin* rhizomes should bo removed 
Ir an the ground. I housed ones might never to be left on the 
unbuild. Timy >h’*uhl }»*• eo||i*.*t«*d with as many of the roots 
aUu'dn'd a> p ‘s>ihh* and burned t*r buried deeply in a place where 
ginger will mu he grown. The shunts ,,f diseased plants should 
;»:><! Ik* gatlna'ed and burned. 

f linger should mU lie grown on the same land tor at least 
three years. As then* is plenty of available land, in Kangpur 
Ih'lriet at ]ra>t, this should mu he a difficulty. 

The seed should he got from a place that is free from dis- 
'■ f Ireat care should he taken to ensure that the seed is 
h 1 althv. ^ et it is mu always possible to recognise by the naked 
1 y « alone the earlv stages of disease in a rhizome. It any of the 
lju Is arc bad the whole piece should be suspected and discarded, 

10 



140 


AGRKTLTl'RAL JOURNAL OF INDIA. 


rvi, .1 


4 . \\ henever disease occurs in a field, the affected plunu 
should be dug out whole with the larger roots attached and 
should be destroyed by the. It is not enough to pull the shout 
oft' by the collar. The rhizome must he got out too. By break 
ing the shoots otl at the collar or by detaching the larger routs 
an opening is given for liberating the infection into the soil. 
Infected plants should never be thrown down in the field to rut 
but removed to the edge of the tit* Id and burned. 

o. ^ ater should never he allowed to lie or stagnate in a gin 
ger field. Air and water should he aide to move freely in tie* 
upper layers of soil, surrounding the tubers. Fortunately. 
mentioned above, cultivation and drainage is well attended t". 
as a rule. 

f>. Till the disease has been further investigated, these jnv 
cautionary measures will suffice to keep it in cheek. They Imp- 
acted very well at Baugpur Farm, where in two seasons t lo 
amount of disease was materially reduced. 



TWO INSECT PESTS OK THE UNITED PROVINCES. 

Itv T. 15 AIN Bit 1 1 J< J 1C FLETCHER, n.s\, f.bs., f.z.s, 

( (tj'j . Inij^rvO. E .d'mi'J'xjl'i (. 

1 H e wry i«l**a of such a subject as Economic Entomology 
i> still such a imwltv in the eyes .»f the Indian agricultural 
r] is>t.s iliat little general progress has been made in the adoption 
of preventive measures against insect posts as part of the 
ordinary routine of agricultural operations. The life-history of 
evil t hr commonest and mo-r destructive insect is generally 
a dosed bonk t<> the very class of men most vitally affected by 
their want of knowledge. The fact that a moth lays eggs mav be 
known as the result of more or less idle observation, but that 
tin- moth and tie* eggs may have any relation to the caterpillars 
which presently swarm everywhere and devour the crops is, 
gm-rally speaking, a matter undreamt of in the cultivators’ 
system of philosophy. It is necessary, then, to start from the 
wry beginning, to point out the damage wrought by insect pests 
and to devise simple methods o| minimizing the damage done by 
tli'in. It is very important to hear in mind that the remedies 
adapted, to be suitable to Indian conditions, must he simple and 
eli -a p : they must harmonize with t lie conditions of the local 
agricultural practices and must not involve the use of any expen- 
se-apparatus or insecticides, (wanted that these conditions 
:u-' fulfilled, it still remains to get the cultivator to apply the 
o in* dies for his own benefit, hut, generally speaking, he is 
dm \vd enough to make use of them once lie is convinced of their 
utility. Occasionally some difficulty is experienced on account of 
a !'■ a! reluctance to take life even in the case of insects avowedly 
*1’ ' tractive, but a certain measure of m moim, coupled with a 
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natural suspicion of anything new, is commonly the creates 1 
difficulty in the general adoption of more scion t i lit* methods. 

There is little that is new in the following paper, which w;c 
prepared for and read at the Agricultural Conference at Allnha 
had in January of this year. It deals with only two pests 
neither of which is confined to the ITiited Provinces ; on tie- 
contrary, both are < list iil>u t »** 1 over nearly the whole of India, 
and the first (the Cane ( Iras-dmpper) does immense damage to 
rice crops in some districts, 'flic main point dealt with is 1 1 1 • • 
necessity for co-op* ration and an appeal for this is addivssi-d 
chiefly to those members of the landed classes who read tie-><- 
lines. We are willing and eager to help tin* agricultural class.-* 
throughout India to obtain the full beiielit of their labours : tie* 
difficulty is tin* diffusion of knowledge owing to the scanty 
liumbor of workers and the immense areas to !>.* dealt with. 
What can he done with the pivsoiit stall' is being dom*. hut > t ill 
more can he aci;om[ lished it the larg**r land holding classes wi.l 
help in spreading a knowledge of tin* lif --hi^toi'n-s of insect p ^ t > 
and of simple preventive measures to he u»* d against them. 

The subject of the following | taper is that of some in-* ‘ ‘t 
pests of crops and tie* best methods * if dealing with tie-in. 
The agriculturist > ideal has hem defined a> tin* making of t\\ ■ 
blades of grass grow where nm* grow he for**. This may ho tk- 
height of his ambition, hut actually his «*nd is to obtain a larg* r 
produce, crop, profit call it what you will from tin- gr muni. 
The aim of tie; entomologist is to help tie- agriculturist by sp 
ing that le- g»*t> this ineieasr- and that his profit i> m>t destroy- >1 
by undue t «» 1 1 - levied by d*-st,*U'*i iv » in.sv«*t- on tie- m ops h< he- 
rn’ after harvesting. 

Kveiv plant that grow* is attacked by some insects. nlM. 
by many, and it usually happens that tie* insects found <m any 
particular wild plant are especially attached to that plant and v, .i. 
not cat any other. This hurt is very important in cuiisideing 
the increase of *m*h an insect, because the difficulty of 
finding a suffickmt »juantity of its favourite plant in one pin- - 
In the case of crops, this restriction is removed, so that an l ii" t 
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.liicli feed* on a cultivated plant, such as .sugar-cane or potato, 
(jiiils abundance of its special In. id and in the absence of efficient 
larks is able to multiply until it » rioimly affects the yield of the 
r; -np. when we begin to speak of it a< a p.>t and look around for 
i la* best means nf combating its attack, 

Xnw, the first point to lie <*-«tisidered in dealing with 
! - inedi»'> for a ped nl this sort i> t !n* necessity jbr a knowledge 
of its life-historv. 1 1 we* know . *x;i« *t 1 \’ uhdi and where the c*iws 

• • CO 

are laid, when they hatch, when tin* period insects emerge and, 
generally o*ak i i j lt. if w»* know exactly what the insect is doing 
at any [»artieular time in any partiddar plae.*, we then have the 
information which will probably enabh* u> to put our finger on 
the Weakest place in that invet s ec iimmy. Him i> the work of 
tie* entenndo^i^t. who makes it jus huMiess to recognise the 
in*> d. to know which inserts am tin* nos dedruetive and what 
am tin- best nidlmiU to tm against tln in. 

Thk Cask ano Kick ( '• it 

The first insect pest which 1 shall d* al with is the .sugar-cane 
grasshopper, who-.- lifc-liistnrv C as 1 o11hw> : — 

The rgg^ are laid as tin 1 land dri»-s up after the rains, fe., 
at the beginning nf tin* eiild \v* at 1 m * i\ and remain dormant in t lie 
>»*il until the beginning <»f 1 1 »* * m-xt y ear’s raiim As so.m as the 
l’aitis comtndiee and tindsten the >.u| about the end <■! Juno, the 
mg- hatch out and tin* young h ’pp*T> make their way up through 

Ue; soft earl }|. 

Tiie vnimg hoppi*rs on emerging fr.uu the egg are about a 
‘[Harter of an inch lung and of a gn * irsli yellow colour. At 
liid t!n*v feed «*n anv t aider \rgetation which they lind close at 
hand, espeeiallv small millets >u<*h as S'ftnt,' {Ihuiieuiii frumouta- 
iin). umnihm ( Kletisiiie cora<*ana ». m ■/*».., ^ Paspalum serofiioula* 
t’liu), and h>fni)nf (Setaria italica) gradually working their way 
idoiig the ground awav from tin* place where limy hatched out 
until they come across a field of young cam*, or some similar situa- 
f 1 * * i with an abundance ot’food to their taste. Here they gather, 
,,(, miieuee to feed ami grow, although owing to their small size, 
tll ‘ amount ot damage which they do at this first stage is not so 
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very great:. It is not usually till the second or third stage that 
they 'are ahic to eat cane or that they do so. I would emphasise 
this, as they do not enter eaue till the third m*dar usually. 
After about ten days they shed their skins and increase in size to 
about half-an-iuch in length, and again shed their skins four 
more times at intervals of about ten day* wln*n they become 
fullv-grown. Their growth mav he shown thus : - 

•> o c 

St He I.eiHth .i r.a>L-t. 

newly hatelie<D ... \ 

\ 

H 

(w in^eJ st 1 


1 

4 

0 


there being an interval « *t about ten day> i adore tin* e.mmn iiei* 
ment of each succeeding stage. As the hoppers grow larger they 
require a larger quantity of vegetation to amiridi them and tin 
damage which they do consequently becomes greater. 1 1 must be 
noted that it is only in the final stage that tie* grasshoppers haw 
wings, and it is in this last stage only that tin y are able to fly and 
to lay eggs and in thi> stage also they live longest < exeluding tic 
egg stage when they do no active damage) and do most harm. Iii 
this winged stage the grasshoppers are =d! alike in colour and 
appearance, but before they obtain wing they mav be green, or 
yellow, or brow n, although their usual colour i> yellowish green 
This is not the place to enter into a minute description of tic 
insect in all its stages. You an? probably all only too familiar with 
it, but specimens and coloured figures exhibited will show what b 
is like to any one who is not acquainted with its appearance. 

The hoppers, after they have begun t > grow a little, at- 
very voracious at.d eat up all the leaf of a field in a short tine . 
every part of the leaf except the midrib being de\ mind. If' 
the time they are full-grown the great majority of them are to h 
found in the I l.h (sugar-cane) fields, this fact being probably du 
partly to their finding in these fields a large mass of vegetation 
suited to their taste and affording at the same time a certain 
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;i mount of protection against insect-eating birds, and partly to the 
f:i t that by this thin most of the klrtrij crops have been Juir vest- 
ed. They are only active in the day-time, apparently feed- 
ing at intervals throughout the day. but chiefly in the mornin*'. 

I !y night they are sluggish and inactive and do not seem to feed. 

About the end of the rains the grasshoppers pair, lay their 
egg* and die, but the period <»f adult life may be protracted until 
(juite late in the year. At A/.amgarli in I ims, egg-laying took 
place as early a< the end of August, whilst at Ihtsa all the grass- 
hoppers are usually dea l by the middb of November, although 
during UMo many were still alive in the middle of December. 
As a rule, however, egg laying take- [dace in September or 
October. I he eggs are not laid at random, but, on the contrary, 
the female exercises great rare in eh oo-ing a suitable loealitv, 
c uv fully examining tin* ground and. if no suitable place is found, 
taking long jumps in search of another likely spot. Having 
finally satisfied Imrsdf of the eligibility ,,f the .-it-; 1 selected, the 
female raises herself on h»*r legs and heinls dow n her abdomen 
until its tip t< audios the ground and proceed* to h.»rc a hole 
which goes straight down fur about two niches into tlie soil. 
As -iHin as the lode is padv i lit* f.-malo lavs h«*r eggs at the 
h'-ltoin of it. the eggs being laid in packets about * inch in 
I mgtli and containing some jo egg-. \\ lien first laid the 
<gg nia-s is covered w ith a gummy coating which is ipiitc suft but 
-•mi hardens to form a protective c«>\ cling to tlic eggs. About 
leiir lots of egg- arc usually laid by each female, which tin n dies 
almost immediately afterwards, I he hole in which the egg-mass 
li t- 1 ieeii laid is sonietiim-.s filled up w itli earth by the grasshopper, 
soiij. -tunes left npeii ; in any case, it is impracticable to find the 
egg masses by mere inspection of the ground without actually 
digging it up. 

Looking at the life history of the grasshopper, we see that 
it divides up into two distinct periods, which are. roughly speak- 
ing : — 

il) Mid June to Mid -October when the grasshoppers are 
actively employed in eating the crops. 
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(2) Mid-October to Mid- June when the eggs are lying 
dormant in the soil and no aetual damage is being done. 

During the first period, /.»*., during the reins, we can tighl 
the grasshopper by dragging bags over the young crops and 
then killing the insects caught in this way. This method, however, 
is not within the reach of the small cultivator, simply because \w 
is quite unable to meet the extra expense of even so simple a 
contrivance as a bag. There is. however, one method which h- 
tuay adopt at this time of the year for what it is worth, and that 
is the encouragement of insect -eating birds by (lie election of a 
few suitable resting places tor them amongst tin* crops. In the 
Agricultural Court of this Exhibition is shown a collection ,.f 
some of the commonest of the birds of* India, and every one of 
these birds lias been assessed at a certain value based sof-ly <*n a 
careful consideration of the question as to \\]»> tie r or not it is of 
benefit to the cultivator. An inspection ofthe>e birds and of tic* 
specimens of insects (also exhibited) will >ln>w which birds up* 
actually useful and therefore to 1m* encouraged and even the most 
povertv-strieken cultivator can at least tiy t > attract the birth 
to help him by putting up branch'^ and so giving thorn perch**- 
to rest on. 

But it is during the cold weather and in the hot weailcr 
before the rains begin that the grasshopper h most open to 
attack. During the whole of this period of >evcu or eight 
months the eggs are lying in tic* >oil. only a coupf* of inch* > 
below the surface, unable to move. lielplos and positively inviting 
us to assume the offensive and prevent tlc-ir hatching and doing 
us any damage. The im*a>ures to b«* tuk'-n are* quite simple and 
merely consist in ploughing up the soil about March ami 
exporting the egg-masses to the light and heat of the sun. Tic 
best thing to do is to plough up lb** land in those tracts whore h 
can be ploughed with an iron plough iiimicdiutclv after tin* crop 
lias been harvested in March and to plough it over again tlnv 
weeks afterwards. If an iron plough cannot be used, a countiy 
plough wd! be better than nothing, but it must be borne m mine 
that the end to be accomplished is the thorough turning up (l 
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• In- .soil ami the consequent exposure of the egg-masses to the 

The old nt'h roots must be dug up and burnt before the 
[(■nughing takes place. A large number of the egg-masses will 
|„. f,,mid under and amongst the roots and they will thus be 
tA posed and killed and the burning <>t the roots and stubble will 
h* ip to prevent the increase of other injurious insects which 
live there. There is one point about these egg-masses which 
ikv'i’ves namtioii ami it is this : it lias l>e**n noticed that the 
“T;i>>h i 'ppers attack one crop of cane or rice in a village after 
another and that tln-v lay m<'>t o{ t h * *i j* <*gg> in the field* which 
t!i- v attack lasv J>v noting the field- in which there were 
lii'ist grasshopper* about September and by making a tew trial 
diggings iu these fields in tin- winter, the fields whieh contain the 
unjoritv of eggs can prooaMy b»» a- ‘"rtaiiied and these fields 
f.-pceially dealt with by ploughing in March. The eggs are pro- 
], ai.lv laid in whatever fi-lds tin- gra>-lmpp-rs are feeding in at 
the egg-laving period <about Sept-iuh'-r). but in the ease of 
vmp> of .«t>r !,i, etc., the egg-maws are probably 

destroyed to a large extent by the disturbance of the soil 
(••,.[, si (jiimt on tin- cultivation which follows in the succeeding 
TP,. e; t 'ic j» ri however, i* usually al.owcd t«» lie over 
;. l( ,d the eggs in these fields are o,ns,..«|Uemly not disturbed 
until they hateJi out. Unee again therefore 1 would urge the 
importance of rooting up the old cM stump* and of thorough- 
ly ploughing up the /«■/•; immediately the cane has been 
lianestrd. 

Other method* of less importance which arc worth carrying 
"lit are the constant grazing of cattle especially on tallow lands 
in vicinity of cane ti- Id*. and clean cultivation around the 
crops themselves (on field embankments, etc.k 

The damage done by the grasshopper may also be lessened 
l»v g; owing [Wakha uth as far as po-siMe. This variety is 
c"inj natively a much harder food, less attuutivv to thv gt^ 
lmpp i than the //ooo/o variety and grows up quicker. It is not. 
W. ,,, in f aV our with cultivators as the yield of sugar is consi- 
<kr,l tu be le*s. 
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Finally, in considering the damage done by this pest and the 
best means of lessening it, there is one point that must he* 
insisted upon, and that is vo-opwation. It is most important 
that a cultivator should have sufficient knowledge, sufficient fure- 
thought, and sufficient energy to do all that lies in his power to 
protect his own crops by destroying the eggs before they hatch 
and by using every endeavour to destroy and harry the hopper.- 
after they have emerged from the egg, but this is not enough : 
he should use every endeavour to induce his neighbours to do the 
same ; otherwise, the eggs will hatch out in fh> >r fields and after 
destroying their crops, will invade hi.<. It all the cultivators will 
agree to join in and work together, a great deal can be done ami 
all their crops will benefit : but if only a few fields are left 
untreated, the grasshoppers will hatch out there and spread out 
thence to infest the surrounding areas. 

The Potato Morn. 

The other insect pest to which I want to dtaw attention i- 
the potato moth and the hot means of storing seed-potatoes. 

The potato moth, although well known in America, hun>] > 
and Australia seems to he a fairly recent anival iti India. It lm- 
been suggested that it was fir-t imported in seed-potatoes receive >1 
from Italy, and this is pos.dbJy true : the /act, however, remain- 
that the moth has now obtained a /h in /noting m India and 
steadily spreading into every district where potatoes are grown. 
In s<une cases we can say definitely that the moth has ijoa 
invaded localities which were free of infection a few years ag'>. 
Much of this infection of new areas is undoubtedly caused diive- 
]y hv the importation of infected potatoes from one district m 
another, and with the present large consumption of potatoes t-T 
food it is practically impossible to prevent the spread <d t/ c 
moth in this way. 

The moth itself is a very small gn yish-hrown insect, win h 
can be seen flying about the potato-fields or sit ling on the stood 
potatoes. The caterpillar can feed on the leaves or shoots of i o* 
growing potato-plant or inside the potato itself. It is when it l ' 
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\\ dim.' in the potato that it does most damage and is most liable 
t(l In; carried into fresh districts. A whole life-cycle of the pest, 
to moth, may take as short a period as four or five 
w-lo. ami as each female moth may lay upwards of 100 e^ms, 
tlr increase may he very rapid. A.-sumiiiM each female to lay 
pidv half this number of e^s. then if the whole progeny of a single 
f.-inalc survived, tiny would total veiy nearly twenty millions 
awu hundred lakhs) in the fifth Melioration, that is to say, after 
jive or at the most six months. In actual practice, of course, 
tli,. moths do nut inciea>e at t)ii> jat *■. but it will readily be seen 
tiri! limit* rale of iucr.as,* may he extremely rapid uml*T favour- 
aMo cit runManoes. so t h it a very '•mall quantity ol diseased 
potatoes introduced into a tc*w locality will <pimkiy inf»*et the 
whole aiva. Til- p.*<t h 'inform tint has bv*u introduced into 
India, the conditions for in rapid Hcavt-* are unfortunately only 
(,, , favourable, as mm-* oi it- natural enemies in the shape of 
m>\edii‘s appear to ha\v h* *n intro head with it. >o that the only 
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i- comparatively inactive s. tint dai:r aim to* he growing plant 
h iht important. Hut we can prevent it liem milling our 
>"■1 i) itatocs whieli are h« inM k- [<t t » sow for the next harvest. 
h\!" laments made at Pini and earn'd out on a piactical scale 
n t’m* Central Pmviuees haw shown tint it is possible to 
k*-|. potatoes free from tin* moth durini: the period between 
Apir, when the spring crop ripens, and Sepiember-Ovtuber 
'dh-n the autumn crop is sown. Full details of these expori- 
“min will ho found in the Agricultural Journal of India for 
'btmia v I [Mo. 
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Briefly speaking, the method aims firstly at killing any egg> 
which in xv have been laid on the potatoes : and secondly, at 
protecting the potatoes from any further attack by the moths 
The potatoes are steeped for five minutes in a solution of Cnnh 
Oil Emulsion prepared by simply adding one pint (one and 
a quarter pounds) of Crude Oil Emulsion to four gallons (om 
kerosene oil tin full) of water and stirring the mixture with 
a stick. After steeping in this, the potatoes are taken out. 
dried, and stored under sand which must he quite dry but not 
hot. The oily mixture kills any eggs which may he on the 
potatoes and the covering of sand effectually prevents tin* inoth> 
from laving their eggs on them again. The potatoes must In- 
examined about once every month whilst tlmy are so stored and 
anv which may have rotted, picked mit and destroyed. The 
actual loss of seed-potatoes during the nion-oon after treatment 
in t’nis wav is usually about one-third to one-half of the original 
weight. But it is to be noted that, hetuiv tin* potato ninth 
was known at all in India, the loss of seed -potatoes during 
the monsoon was generally reckoned at about one-third, due m 
attacks of fungi, etc., during the damp weather, and to loss M 
weight by simple drying. 

The method of treatment with CnnC Oil Emulsion ua- 
devised especially for the treatment of potatoes resemd i'-r 
seed for the next crop, and objection has been raised that 1 1 1 < * 
use of the crude oil imparts a disagreeable taste- to potato-- 
intended for eating purposes. It this is found to be so, the u- ■ 
of the oil may be omitted, hni m tlf ra<r >,j f,nt< f tn,>s 

inhuvlM frr >■»''"/. When the p it uto-s are dug, the tubers a]-\ 
or should In, free from the moth which up to then has h- n 
fee ling o;i the pirts of tlie plant ab »\v ground, and if the tub. i - 
are dug in dry weather (which is the case of those taken up m 
April and May) and stored umh r dry sand, th ■ y 

should remain free from the moth. 

As soon as the crop is dug, the tops of the plants should {, r 
collected and carefully hnni* to destroy any moths which n u 
be in them and great care must be taken, when rejecting disea d 
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mul rotten potatoes from the store, that all such are carefully and 
thoroughly destroyed. It the potatoes in store are covered with 
> mil so that the moths cannot get at them to lay eggs, and all 
other food in the shape of haulms and rejected potatoes is carefully 
destroyed, there is some hope that the pest may he starved out, 
at least kept within reasonable hounds. The difficulty lias 
inrii to find a method of storing which will prevent the moth 
^■tting at the tubers ; if the tutors are kept in a closed box for 
instance tlmy rot and only after trying 10 different ways it was 
fbund that storage in dry clean sand prevents the moth laying 
eggs and at the same time does not indue;* rot. 

But, just as in the ease of the earn* grasshopper, one of 
the most important thing- is co-operation. If everyone works 
together, protects his crop from attack in the manner outlined 
above, and keeps his potato fields ami his potato-store clean and 
five from stalk- or rejected potatoes where the moth may be able 
tn go on breeding, it may be possible to do a good deal against this 
I st and to keep it more or less under control, hut a single neglected 
field er dirty st<*reh'Ui>e may prove a centre of infection or 
iv -infection for the rest of the village or the surrounding 
i\ , ighhuurhuod. 

The potato nwth i> not known in all districts, it has probably 
• I ait e recently entered Lucknow with ><-ed from Patna. 

We would urge most strongly the very great importance of 
tet getting seedpotat'H s from any infected area; the whole ot 
iji'inbav, the Central Province- and Bengal is injected ; a great 
pan of the Pnited Provinces is apparently mu, and the pest does 
not seem to ha\r reached tie* hills, so that uninfected seed* 
potatoes can be obtained. 

We have discussed here only tw». pots, one indigenous to 
tli" province, one (piite lately spread. In so far as the staple 
vmjv are concerned, there are probably no other pests lately 
introduced whose spread can he Mopped, but there are plenty 
" are indigenous and which cause loss. I here is not time 
Dow to discuss these ; they are know n by experience to all 
vtilh vators and we hope to he aide to help to check them ; but 
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there is no reason why cultivators should not themselves take an 
interest ill them and tiud methods of checking them ; it is quin* 
certain that they cannot in this country apply expensive an ! 
difficult methods such as spraying to all crops or to most of them, 
nor can any one devise a medicine or poison that will keep insects 
off or kill them. What they do must be simple and cheap ; ir 
must be based upon a knowledge of the insect and its habits, ami 
of the local agricultural practice. Tn those provinces there is a 
high standard of agriculture, but while great attention is paid n 
cattle, to seed and to ploughs, none is paid to insect pests, h 
is quite easy for cultivators to understand how their insect pest* 
live, and if they knew that, they would be far better able to devh- 
remedies for them than we can. They probably think this i< 
a very difficult matter, and that only by deep study can they know 
how insects live and breed : hut I assure them that it is a simp!- 
matter to understand once it has been studied : we do not exp- i 
them to study it ; we do that ; but just as we have explain-! 
quite simply above how two ot their pests live so they can kiio.v 
quite simply about others We would urge them to take an 
interest in this subject, and we have tried and an- trying n 
spread knowledge of insect pests and their habits. In the Kxhih; 
tion are shown the chief pests of the province; hooks, leatlets ami 
articles have been and are bring published, cultivators can ;j--t 
full information about pests : il we cannot in all cas»-s give tie :n 
direct remedies it is because \vc cannot from a distance und- r- 
stand the agricultural conditions of all districts and this i> ;i- 
important as knowing how the pests live and brood. There -e- 
probably very few cultivators who know even that a moth lay* 
eggs, which become caterpillars, which thou cuter a resting stag'- 
before they come out as moths. If all agricultural people kti ^ 
even that, we should bo a very long way towards getting m 
interest taken in posts and in methods of checking them. It ii 
want to get help in checking their pests, tin* borer in the /" ,ri 
(Ahflr**fn>ffon S ut-fjhnm) and cane, the* hull- worm in the cotton, i>'‘ 
aphis (tela) in the mustard, the leaf hoppers in the mango bW>' m- 
the white bug on the mango shoots, etc., they must realise that it 
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w essential that they ami all agricultural people should know 
>< "nothin*' of them and their habits, and landowners as the 
l. aders of the community should stimulate this and give us, who 

mv trying to help, the assistance and cooperation that are 
absolutely essential. 



CAMBODIA COTTON IX INDIA. 

Hv P. V KN KATYA, 

cD /-'((DM', 'hlbtlf ?t. 

lUeprtaluced from ihe “ [nh’Vi TtstH* JvUr.mi' <>/ KVA ./»<?<*■ 1 V 10) 

The Honourable Sir ^ . 1). Thaekersey, as President of th»* 
second Industrial Conference at Calcutta. remarked : that *• t h** 
reason why the Indian millowners have to restrict themselves 
for the production of courier sorts of cloth is the ijualif y of cotn-n 
grown in the country at present. So lung as cut ton o| superior 
staple is n<»t« produced here, it is hopeless to expect tin* mann 

facturer to improve tin* ipudity of hi> doth p 

the count rv gives the Indian manufacturer a superior stajil- 
cotton, there can hardly Id* a doubt that he wifi !»<• abl».* to supplv 
the needs of tin- people tr<>m his looms. Then will li- 

the time f>r the full icalisution of th** .-o/vuV.v//, idoal in resp-r* 
of our clothing, lentil then for supeiior varieties of cloth w- 
must depend on tie* foreign producer. 

It is to solve tins prol>]< in of •* finding out a long-sup!* <i 
cotton which may be universally grown in ]>Ia«-e of the infrii.*r 
varieties of short -stapled cottons which arc now raised all i-v. r 
the country that an exp* riim*nt.d cutton farm was Part'd hy Mi- 
zemindar of Munagala m KPtna District (Madras). which e 
working for the last two years. About eleven varieties of con -m 
have beer, tried, six of them being a along th** most import ui* 
cottons of the world. They are tic* famous Sea Island cotton i 
the United States which stands to-day uneipialled on the eoimn 
market, the Egyptian cotton whidi is .supposed to have l- f, n 
originally the same as the S“a Island hut altered by culliva.i i, n 
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ail( | climatic conditions in Egypt, t lie “ ( aravonioa cotton invent- 
i i 1 j v Dr. Thornatis of t^necii.slaud in Australia who produced it 
i,v crossing the Sea [stand and Pernambuco cottons, the “Spence 
1 1 vo cotton about whose excellence many columns appeared in 
tit, journals of Western and Northern India, the “kidney cotton” 
n Indus specially valued for its rough stapled lint, and the 
ranihodia *’ cotton, a native of the Indo-Chinese Peninsula, 
which i> a hardy and loiig-staphd annual, yielding lint of a 
superior white colour. Out of tin s*', tin* Sea-Island and Cara* 
vunica cottons being plants which repine the influence of the 
St -a to a givat extent did not give any satisfactory results. The 
Egyptian cotton which ivijuiivs a very high standard of cultiva- 
tion and copious irrigation, both of which are a little above the 
means of tic* ordinary cultivator ..f this Presidency, did not also 
tak** kindly to our farm -oils. Tie* “kidney cotton" became 
wit herbaceous and yielded litth* in the first year, whereas the 
(ambndia cotfoii gaw very excellent n-sults. Tlie following 
report on Cambodia cotton from the Pmiihav Chamber of 
( 'omtie rce, which i- perhaps tie* highest authority on cotton 
(jiiestinns ill India, will clearly -how that this hardy long-stapled 
-niton possibly would ultimat. lv revolutionise the cotton eultiva- 
timi of India : - 

tf, l\ti‘ Muff 1 90S. 

■ [ !un dir-etel to aektwwle Ig- receipt el' your two letters together 
with t ^un|,I<* of i’hu-mmIm e >t ton and m reply to forward yen the following 
r-|>,rr on the laii-r : -The -ample b ' kapa-. * k* .. the see ]< haw net been 
\ ; i acted. In eider to make the rotten mark-tai'le it will l.e necessary to gin 
it. Tiif cotton j< v-rv white. hmg -tapled. ah.mt 1! imhe- -tuple, with line 
* r ; • - 1 ] g iihre. ft /, tl,. It sf ,*..//.»./ /A. f.j-ort-s U<’*? : imh i't hJhi 
- - ,.t r„t(,ut. It- vain- to-lav, properly ginnel and packed in hale*. 
w.-iM h,» about Kv '210 per eundy. Ihoueh h-i»g only 1C. 2 2 A If cun he 
n-1 up to warp and .'»m\ weft. At the above-mentioned price ai! the 
>ti that e an lie jms-il.lv prodmv.1 could he disposed of with ease, it' 
| i' i eih ginned uml deli vtueil lr-e nt charge* at tne \\ nri-lhindei H:ulw:n 
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Again, tin* famous firtn of Messrs Tata Sons A; I'n., 
Bombay, in a letter, dated tilth March, l‘.m\ says . 

The colour of rhi< cotton is vmy* good U*ing purely white, Th. 
staple is long and Tolerably strong. \\ r value it to day at aboii: 
Kv ‘J 70 per candy. 

Voius fa it It ltd ly. 

< Sd. I T A l A Sons & ( V 

[lie I deputy Director of Agriculture. Northern I division, wl; ■ 
was deputed by the Director o| Agriculture, Madras, to insp*-.u 
our Cambodia cotton and furnish a report i»n it made the tollin', 
ing remarks in his teport : 

’* i he introduction t ;tinl»i«li:i oi>rmii into the Muici^idu /jMiiiirl u . 
a|»j»**ars to have evrrv eliuine of »iit.ve«s # Hf ih<-«* Nu. 1 ( amt ui:, 

\\;i> growing well. I he |ir<»qi»* , f'> <>t < aiiihoilia no* p 1 1 on t n 


l. Claims ot thf. ( amboma Coito\. 

Now, the superiority o| Cambodia cotton overall the Indiai. 
grown eottotis and the advisability of replacing them as far :o 
possible by ('ambodia cotton ran thus he clearly understood hv a 
reference to the above letters. It should be borne in mind tire 
the price of a candy of ('ambodia cotton is |{> *J7o and an an- 
of land produces one candy of cotton on an average Tin* cotton 
is dead white in colour, the staple is tine, silky and l j inch - 
long. \\ hat can the apathetic r*nj*o desire more ! Nature would 
.seem clearly to have devised this tree to meet tin* pre> ut 
crying need for long-stapled cotton in India. The quality of the 
cotton is so excellent that it opens an entirely new lield !"i 
Indian manufacturers, the importance of which, hearing greatly 
as it does upon the future prosperity of the country, cannot hr 
overestimated. The great advantage and importance of Camb< .ii;i 
cotton in that it is practically a hardy annual, hut not a perennial, 
for perennials are always greatly subject to insect pests flue it 
is sown exactly at the same time when all the country cott m 
are sown, and also ripens just within the same period like 1 lie 
rest of the Indian cottons, that it requires no irrigation, and 'In 1 
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,lv that to aliV 

' thl "itrv. that i, will also 

,MU and practically in any soil i„ this count, v on which 

" ,r '*' limry " j| ' and llourwh. and that it 

'I'"' l "' < ' ,, ' Sa l! '" ,V I'""' " 1 * impoverished ,-u,ffO than 

my "thf,- country rottnn. A. 1 1,.- Min.- ti,a. it also solves the 
l t!,,l ’ l,,,n *'•«■ r»M manufacturer. These 

lie claims ut ( 'aiiihiiilia .,ver the Indian P<lll(ms 

Now. for the infonmtri.il, of agriculturists 
ill I rod lice ( 'ailll.odin eoltoii into their lands. | wish 

see.l siitheient lor one aere will he supplied on of Hs 

No order tor helow o„e acre of land will he compiled with. One 
*' .^ "-••ally sufficient for ;l e,v. and this is the 

supplied. ( holers for less ,| mll one Css 
to. Intending puivlutseis should apply to u «e , u 
l:li: ' l l 1 '''' • M!l ' Uli l' aI '"" A pplje.lt lolls should lie made before 

'•'tli Allans, every yea, Tic sowing season commence* 
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* ' l * MHM.’Ui I hr "I It >lt til I rulihed 

' n 4 *" u <Iun- ami •arlh prim tn sowing This not 
trv«* from lim ami <»tln*r material to facilitate 
l""'"' lll,t a * s " ir»*rmimni.iii to sonic extent. As soon as 

s' nimmtion is plete the ticid should begone through and 

’ , Ullx s l’" ,s ,Vs ""n. The after-treatment which the ordinary 
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short-stapled cottons receive at tin* hands of the local rtn/nf u 
also enough for this exotic plant. 

III. -Time OF SoW 1 NO. 

The middle ot‘ August is generally the lu st time for >owij ^ 
ihe plants begin t<» flower in tlieir third month, hut heat ing ih: s 
not take place till the beginning of the tilth month. The plants-., 
on hearing for three month* continuouslv. Tin* cotton collect., 1 
from the first picking is generally considered to ho very gnmi. 
So. care should he taken not to mix it with tie* cotton collect'd 
during the latter pickings. The cotton from the second picking 
is not so bright as tic* first, and it should, tlc-ivf ae. ho kepi 
separate. If. by mistake, all the pickings ur»* mi\* d togotl,. 

the buyer will only ntl»T the jam t' tic lowest grade. It n.av 

sometimes so happen that two or ncr-- varctms M f cotton m e. 
1)0 standing >id»* hv side in a fedd. In this ea-e ear*- nm>t i - 
taken not t<» mix one with tie* »*th»*r ‘luring tin* picking >*-as"i;. 

IV. IkHIoaTIoN. 

Like all the lo.*al short-stapled cottons, this variety ic* m 
no special irrigation. < hi tin* o? Ic-r hand, it mihi b-- * 1 i> t i i o ■ ; 
remembered that a thorough drainage i> guit* tifrosuv fa ti > 
or anv otlcr variety of cotton plant. It \\ai*-r lvinain- 'lagi.-n.* 
at the roofs of tic* plant', danger is imminent. 

V. — Time am> M f: i h • » i * <>i Phkiv.. 

As soon as the capsules ar»* Well open ail uvt-r tic- ! 
picking should at oico eonmence b«-f «r»* tic cotton begin* to ■ a = . 
on th»* ground. Tic* host time to roiimcic’* peking w gene m}' 

in the morning. Tic- picker should hold tic- boll firmly with ft-* 

left hand and p-move the seed-cotton with oic* pull by tic- n.M. 
If lc: takes two pulls hr* will only got half tic amount pf 
per day. Cotton should always bo picked when tin* boll is Mi ’ 
opened. If it is picked before tic* boll is <pnte ripe tic* 

is brittle and does not fetch a good price. Tic t 

important point, however, in picking cotton is to sen tli ! in 
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t \!iai:tin^ the u seed-eotton from the bull nothing like bits of 

■ Ii> K*iivc*N trash, ete., should adhere to it. If anything should 
-it attached, it must be puked till’ ;it mire. The reason is. if 
lie’ cotton to wliieli the trash is attaejied is put into the ba** 
with other cotton, the trash becoJm > pressed into the lint and 
3 1 is very difficult to remove it afterwards, the labourers often 
hi eakiny the fibre in removing it ( are should also be taken 
ii"t to ini\ discoloured or unripe e»»tton with the *_food produce. 

< >n* c! tlie chief reasons f>>r tie- l<*w priors paid to the Indian 
'•"t ton' iii the foj'eion maikets is I'aiele." picking. Leaving 
i '"tt !, n in the field after it U ripe also causes it to deteriorate. 

( oUolj left e\ p< <>» d to tho Ueatin 1 bee.. me' 'tained and loses its 

On nuth rapidly : enn M ipmiitly cotton '■« mated must prove 

■ f potir ipialiiy. 

\ I . ( LKA MV. ANI» DltVl VO, 

A' soon a' tie- «*. »t t 1 Hi i' picked it 'ImuM hr sunned until it 
p tiioiou-hly dry. W bib- it i' b»-in^ sum.* d. stained cotton or 
iimi at m -■ h. »lb 'iii. id. [ b. i * 1 1 1 . . \ . d . and at the same time any 
i ' j, non that has fallen t<» i j ■ . ground and ^«»l eaitii and sand 
:iX,, l ll I' u 'tl. it should I" “whipp’d si t a*, t « ■ have it perfectly 
'•‘■oh hi • . }r jt (v v, ,ld .a >. -i,| \, t tic -in. 

\ II Thk I \{ l‘< ’K 1 \ \< t. AM' N I - Kssfiv ,.} SkKI' SkI.KUI '.V 

It i> absolutely liee«-."ary to -]rrl 't-.d. A “Ood 

" i 1 eannot hr iditained fV* >in a doubtful 'lock m»r can yood 
cotton be pr- dm-.d fr* ’in an inferi« r variety of seed, 
bi th<- WVstrrn i-oiintii's ih-ir air lary numbers of trust- 
’■" !, fiy si rd uieivhant' whoso exigence depends upon beino 
L l (t supply choice 'rrd> of rVrl’V kind of elop. Ill this 
,- " ul| tiy M t tlsiueti in the ordinarv way are mm existent, so that 
' l ‘ ,]i 1 ultivator is thrown more or ]«■'% nti his nun resources tor 
,ii, ‘ °ipply uf sued for the \arious er*>ps. Cotton is the crop in 
ulil i; we are at prr-sent im,>t interested, hut the methods tube 
^ " o'lrd are applicable to ewrv crop under cultivation, For the 
1 !|( 1 ‘‘tiun n f hioh tjualit v and hie yields, failure can be the only 
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result if the best seed be not sown, no matter bu\v oood th, 
cultivation or liberal the manuring In the selection ot seed fur 
cotton we have two primary objects m view. c*;., to obtain tic 
greatest yield and the best quality. To select for both objects a t 
the same time is quite possible, though we think that the man: 
object in view ean be accomplished by growing in the first plac* 
the verv best seed obtainable and tlicn selecting seed from tic 
heaviest yielding plants, provided tin* quality of those plants n 
equal to the best stamlard of that variety In the system • > ! 
selection adopted by the Sea Island planters in America most do 
tilicti ve results have been obtained For example, one grown . 
ideal has been to obtain heavv yields with but a secondary regaru 
for quality, and this ha-- Imtii quite >in*r* *^ful, th** grower ** eutt..i 
being known in tie* market ;i> that from leavy y n ■ I d ! 1 1 it plaiiK 
but wliuM 1 qmditv N mu “extra Another planter again Ice 
selected for quality only, and though yield ha> been to a e< jian 
extent sacrificed, vet hi^ cotton m no Id tor a much higher pric* 
Thus starting w ith t lie ^ane '•red. two ditbrrnt ideal" nm\ * 
reached according to tin wish of t In* particular grower. > 

rule, flow ever, run- primary ohjeet m toineivaM- t In yield, and uiiir 
«Urmng to obtain till" we have to e that w»* d«* not ^ ; u • r 1 1 n * 
quality and other desirable eharurterMies. but keep them at 1* i - r 
up to r ho be*. t standard. An area of tin variety chosen ^ 1 o ■ 1 1 : < £ 
he planted with the be>t >« »*d oblailtaide. and diouid poso •* 
good soil and be thoroughly cultivated and manured in oid< ' 


obtain a good development of tin- plants, am 

1 coils' 

■qin ntlv id-'i 

conditions 

tor making "ebvtion. dusi he! 

bre tin 

■ lirst pickup. 

when some 

ot the lower bolls an* well open *■ 

•n all > 

' 1 * tin plan 1 v 

the Held > 

-hould be gone nvr and every 

plant e 

xainmed v ib. 

reference t* 

> productiveness, number and size 

of tin 

holls. VleoUt 


and shape ol tin* plant, early ripening, rtr 

Ample proof has been given over and over again that m mv 
particular district >ecd can be produced by selection, which t (,! 
vitality, immunity from disease and crop producing qualities t ;l! 
rxeeU that of any vain ly suddenly dump'd down from on* ,( k 
sources. Below are >ome <d tin methods gem-raily adopt* H 
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im|iroviiio ootton, many of which .-an l„ : easily carried out by 
ru'ii the uneducated rnijnf 

Reserve the best part of the crop for seed. This can be 
«--n.-raIiy clone by reserving a certain area for seed purposes and 
giving it full opportunities for good development and the result- 
ing crop is kept back entirely for the next season's sowing. An 
uther method, no less commendable, j* to go over the growimr 
crMpaml note any particular areas of great promise. The seed 
lioin the selected portions is carefully set apart for next year’s 
('top: but neither of the above is sufficient if we wish to pro- 
gress on tin* l ight lines. For example, if we wish to develop a 
variety A cotton which above all its other ipmlities, must be an 
e;ul\ ripener, what system should we adopt to attain that end.' 
\\ > mu>t collect the early ripening bolls, and after ginning this 
ontt -n by itself reserve the M*e,j f, , r propagation of the crop. 
ill' 1 * * 1 '^ and eflii-aeious has been demonstrated times 

without number K ■r»i.*.|«- the best object lesson in this respect 

! " fn l ,r buiml in a careful study of Se*,. Island cotton which to- 
,!;,v >taiids pre eminent. Long ago wlien cotton seed was first in 
Moduc«‘d into that district id Aim rn a. it lathd to ^i\r a crop in 
:k lirM 'ea-on I lie jdant s died d«o\ n, but. in tin spiingof the 
!1 ‘ ^ > ' ai - greNs up < 1 1 1 < I managed to ripen a few holU before the 
‘ !l I (> * the seeond season. I In seeds from these were again 
planted with great care Tin- nn tlnd w a> assiduously tallowed 
ll l‘ i mtil today we find tin Sea- Island cotton ripening its 
4T 'T ‘ M u|h ‘ > f, ason And imt only so, lent, in rlie meantime the 
I’ ligth, strength and fineness of the product liav* been enonnotislv 
:i|i proved. s.i that nowadays tt is umpuaihd in tin market. 

Another important point to be remembered in the selection 

ef'd i> tin- keeping back lor >»vd purposes of tin- biggest and 
^ developed seeds from ibe whole crop. It to some CXtdlt ell 
' ,n ' ' ! l ,at the seed contains a supplv of' nourishment sufficient to 

f b f ‘ young plant a good start in lit* and to tide it over any 
f, ' li ' !v Higgles for existence 

spontaneous types nr sjioi-ts IV* i j ui-ni 1 \ occur in plant life, 

^ difler gn at ly fi«»m tin- mii roimding plants ami if the quail- 
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tics ot the product are in any way superior the type should h. 
propagated and tended until it becomes fixed. Sports result 
chiefly from natural crossing in the field or from the influence M 
the soil, climate and cultivation on that particular plant. In one 
ot the villages ot this Zemindari I have come across a kidney 
cotton tree, the seed of which, much unlike the seed of its family, 
is green like a leaf. We have preserved the seed of this plant 
and the matter is under investigation. 

A still more comparatively simple method of selection which 
could be undertaken by every one is as follows : — 

Select the best looking plants for seed purposes. 

Reserve only the best developed seed. 

Select the earliest ripening hulls for seed. 

Select the plants which flower at first. 

Select the plant which hears wry heavilv. 

Select the plant which yield* tin* biggest bolls. 

Select the planr which gives a wtv whit** lint and a lonu f 
staple, combines l with a smooth and >ilkv l«*xtuiv, and a undone 
fibre which will withstand a fair strain in testing it> strength. 

It is desirable to mark more plants than are expected to he 
used, be:*au<e in going over and comparing the plants tin* first time, 
it i* ordinarily found difficult t«» carry tin* characters d**>ircd in 
mind a it h sufficient : aivtiraey to enable a eareful judgment to 
made. Therefore >oim* fifty of tin- plants should be fit-’ 
marked and number* 1 1. *•» that tin *>e ran hr iinav carefully twain 
im:*d a second linn- and tin- number reduced probably by on* 
half or mon*. Tin* permanent huinh**rs should be placed only 
the plants which ale finally selected. Before ♦ arh picking an ii. 
telligoiit man should go ox ».*r tin* field and pick tin* cotton fr«u:; 
each plant in sacks numbered to correspond with tin* numbers m, 
the plants in order that the different pickings from tin* same plat ' 
mav he kept together. Later on, after tin* closi- of tin* pmkn c 
season, the seed*cottoii from each individual plant ran hr iiioo 
carefully compared and weighed and any of the plants which ;c 
found to have fallen below the* standard of production, or in ai v 
other important feature, should be rejected. Tin* remaiml ’ 
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>ii<>ulil he gi-mcl. wire being taken to have the -in thoroughly 
, : aned out before beginning the process. so that the seed from 
tie' selections will not become mixed with ordinary seed. After 
-iiinin- each individual plant, the seed should he carefully picked 
no and replaced in the numhered sack, so that all of' the seed 
I' 1 "" t!lu S!lM "- s, ' !,x ' t '"dividual will l»e retained hv itself. In 

this connection 1 think it will not he out of place to’ say some- 
thin- about the mixing of seed in general. Mixing of seed can 

caMly take [dace either at tin- gins, or in the riddled where the 

>r, d is separated if rcpiiivd lor sowing purposes, the small and 
broken seed being rejected. Thus, alter one variety of cotton 
has been through the machinery, unless great care is taken to 
ch an Up all the seed, mixing follows when tin- next kind is being 
dealt with. Such is tin- ease in all large ginning factories where 
different varieties of cotton are dealt with. S- the practice of 
purchasing seed for >■ od purpos. v from tie- ginning factories must 
h- di'couiaged a' tar as possiiif-. I lm ideal condition for each 
■•ill t i \ a 1 1 -r i> t > hand gin hi' own s-ed for pm pos, 

lh'.se lev instructions w ill, 1 hope, h*dp those who wish to 
undertake (lie cultivation of this cotton. 1 will l. v onlv t-o glad 
' 1 tin nisli any tui'llmr ititoriuation is. t|eiiv,l in connection with 
tie cultivation o| ( aiiihodia cotton. 1 have already pointed out 
iliai my wish is to disseminate knowledge of tins cotton as far as 
p"'sjlif • in order to s.-cure tlm cultivation ,.f tins long-stapled 
''niton all over the country. 
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l:\vhnv Skkpumo Exitkimest. — A ii interesting experinn m 
has been conducted by Mr. K. Raid win. [ >eputv Maoist rat* . 
Uarbhan^iu t»» test the possibility of transport of paddy se t -d- 
linos tor considerable distance by cart and rail in lime of famine 
In conducting the experiment the seedlings were [dueked froin 
the nursery, then kept one day in a earl in the open, three da\' 
in a railway truck closed. and once attain bn* a day in a « in 
The eoindusioii arrived at hv Mr. Baldwin was that with pnipH 
treatment about 7 s tlo of the seedlings will survive and he tit Ei 
i rausplantihii at tin- end «>| the period mentioned above, 'l* 1 ■■ 
conditions under whieh transport should take place are ^iwn la- 
the experimenter ms follows 

It i> necessary that tin day previous t«» tin loading m la- 
rail wav trucks. the paddy s.<cdlin^s should hr freshly pluck* -a 
lied into small bundles (»/»./!>), and then loaded on to cart - alt* • 
beino freely sprinkled over with water fin- watering should 
carefully supervised. a> natives are fond of washing the roots mo 
tlnis removing the ^oil attached thereto IhU should not " 
allowed Tin- xrrdlinos will Iasi longer it tlie soil is allow* -I’ 
remain. 

I In loadine iut.> tin railway truck - tin s»-imIIiii^> sIi-m:*: 
-nice more !»•■ water* d. hul m*i to e\,*, v>. ,,m* result of m* 

. \p, rinient has b»*. n to show that il inn much watt r is pom ^ 
over them, ihcv are liable to wither away, owino to tin ! ■ ■*' 
o i v e n out hv tin -erdlinos thenise|v*s. rombmed with tin In e ,,! 
md rarf tied an insirle tin* truck. I he best method m ord* i '■ 
^ufeouard the seedlings from being watered to excess, .void'- 
to employ Hardening water can- fitted with tin* >pnnkl*i l! 
haudv. I hi> im tin 'd would si\e time and Mould. . 
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** The ex peri men l has further shown that a Treat deal 
depends on the manner in whieh tin* seedlings are loaded into the 
railway van.-*. It was ton ml that those >ee*dliiio>, whieh had been 
loaded >tandiho upright (roots downwards), one above another, 
in two, and even three layer.**, wav in a far fresher eoiidition. 
nid lasted lonoer than those M*rdlinTs loaded lengthwise outlie 
floor, niie above another, If load'd in the former manner, i.r.. 
't nidino upright, ihe '‘cdliu^ will he in ijuite ^ood condition 
uni tit for planting on the fifth day after 1 1 j« pluekin^ »>t* >ame. 
and may possibly la*u in lie \ i } i day. though the earlier the 
in-tter. 

Tin >imple>i method < »t parkin" tie- >*•■ dimes standing 
Mjin^llt III the Murk". Would hr |M I J I a L * ’ n|e ini: bundle of 1 *J to 
l.i Miiall buni||»‘> i teal to^rtln-r. ihou^h, in order to uisun 

! loll keeping jr.M.d, 1 ll« small h|||ji||is j 1 1 U > I o)l IU> aenMIllt he ticil 

! . • t In i l iiflit Iv. bui mav wit h ‘ureal adxantaiu U \ *. n what 
;* U'viierally 1‘Tiied ‘ hivat liifiy >pa<a . I ll* hj- liimdie* should 
i nd with >t'iii> and not with rope-* o p**ssjb| r . 

(to Mn M-ed Ini^s b» mu tak* n *»ut of the railuav nuek tor 
•I'^paieli f * » lie inets-ary * * -n t r* lle\ -dmuM oner moiv hr 
: lh]r ( *| *d I" a w at *ruio. and He li plae* d "ii |j|« <-,uN 


Noik u\ w Kxmmios (\w — Tie following n« *t* oiv»> 
i hurt' i|f"se?‘ipt em of* a portable fwhihiiinii show ra*r which was 
<1* vjM-ned spi nallv he tie* U“« o| | he I )* part meet in sending 
1 \hihiis in aoneultura! and rattle *ho«s. It js proposed to 
j* at le ad «piart* r*> readv prepared elates ..! < xhihfts Miitahlr 
1,1 1 hr distriet m which t } i* ■ « ■ \ 1 1 il »i 1 1 * *n is to !».- iirhl, so that tin 
1 a-, mav hr prepared wilh th*' h\iM t r» m I »| * and at (he shortest 
Holier. Jt js hoped (hat tie eh a- • nd»ode d fleTein mav hr 

lul to other departments 

I he idea throughout ha*- h«* n to make r|e ea.se attractive in 
h'|" iranee, lioh*. noid. and at tie sane time easily put together, 
h ' mad*- t hroii«de *Mt ol' deal. polish. *1 hlaek and picked *>ui 
A I ! : -odd. The one iIIimmImI we mad* in .Madras by a local 
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earpenter and cost Rs. *J00 complete but without the till ea*i>. 
These are enamelled green and were also made in Madras at a 
cost of K$. I - S - 0 a-pieoo. The total cost has thus come to les- 
than Rs. olHb 

From the [dans, the construction w ill he easily made mu 
of the three units, the centre one and the right hand one fold 
together, while the left hand one which is attached by thumb 
screws, packs above them, the whole being then fitted into a 
crate. The projecting portion of the central unit consisting of .. 
sloping glass desk with drawers houeath, rests on two opnnd 
panels, the space beneath being tilled in with a false panel. Tic 
shelves are throughout adjustable, except those in the lower half 
of the side units which fold flat when not in use. The project- 
ing frames are hinged on to two slats which arc screwed to tic 
side of the ea>c : they pack separately and can he used or not u- 
dolled. 

The till eases open at the top. and can he made t « > h<>ld 
samples of grain, cotton, tibiv. manur*-. s>*iU or anything e)->- u 
mav ho de-ir»d to exhibit. Ihagram-. map-, or plal « ».*/.. ’ 

iu> t ;Ct pest- call b»* r.livnirtitlv ta-temd to tin* side Irani- - 
The gla-s (h-sk in front contains a tray which can !»<• lifted me 
ami could easily b»* titt*d t . i show living -ilk-worms op speciinei.- 
of particular product- --r manure-. to which ii i- de-uvd togm- 
greater prominent-. I hi tin: flap- of th< side unit- will be four-, 
room for bulb-tin-, pamphlets cab-ndar- and "lli'T print' 
matter. (H. Ck* ir. Wood.) 

TllK HaMDAKKA (rRolMcVU. — Til' IhlllihaiTa glnumi: 

iT-w/d;- '" <t) i- cultivated throughout Tropical Aft ; > 

tVoiu the* Sahara to Natal. It is a leguminous plant, in burnt 
-oinewhat. -imilar to the ordinary groundnut I.J/"c/,,n A///" g/' # M 
but differing from it in that it has a b--»r development ol !■ »t 
sVsteiu , and in that it lbrm> its fruit- around tin* principal st-ni 
and at a very small depth in tin* -oil. This last clnractm isli<‘ - ' 
the Rambarra nut gives it a superiority over ordinary ground; 'H 
in -o tar a> tin* harvesting of tin* former U much mole <a :> 
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1 1, ,tir than t hut of tin* latter. To harvest the crop, the stems 
;l! v pulled up when nearly all the nuts adhere to them. The 
fruit is very like that oi tin- ordinary uToundnut. hut is shorter, 
.vutaiiis onlv one seed at matuntv and possesses n prominent 
i-i.lm* which is absent in tin* tVui' of Ar^rhls 

In Bulletin No. *J 1 ol tin Station AoronnniKjue, Mauritius, 
it i" Mated that tin* r«-< •uir.*iu*-n t ^ of the ep,p are the same as 
tin's.- of the ordinary groundnut. It A plant'd and harvested at 
in-' >ame time am i in >r aiiritiii" A f umd to he a useful crop for 
i,‘uhivatioii h»-tw'*n tie* rows of su-aivatc. When >o cultivated, 
[i is sewn in small porlo ts I >«-t w «-« -n tie in\v> at distance of about 
I s ' apart both ways, t hr- v «-r four >- - ds h-in-- put into each 
]i ■ -k. -t at a d' pth ••!’ ah.-ut 1 iijeh. 

The min ar»- colhrtrd ule-n tie- huv.s h- -in to dry up. 
Tin- yield is said to h- at k-.ist »<|iia] t". md ya n-.oally greater 
t halt, that of ordinal v oT-uindnut. ( ultivat- d in tie- above wav 
If.-tW'-'-n lows t if stioaivaie-. a \ i -1< 1 of’ fnlu kilos. M f -reell HUt> 

; i ! : > j I.fL’n ki]o^. oreell l«a\o ha \ - h. »•[] obtain*. d pt' -r 
( 1 ■« 1 1 :i a.aa-s). Tin- op-eii nut' U'Uallv l< a!"-ut fm per vent, of 
tli' U- w.-io ht . i?i di vino". 

Tie- composition "f tin* died nuts. a> det»Timued at tin* 
A-T"n"ini‘jUe. Mauritius, is shown in tie- following 

• ;i i . o ' - 
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With res pert t«» tie* relative demands on tie- plant fond of the 
'“' !i u has been ascertained that tin* llamharra nut requires a 
• less phosphoric acid, hut notch more potash than ordinary 
■s r,,, indnut. Its nit rooen content, however, is always less. 
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'[’In- nut constitutes a complete food in itself. It may <-■ 
UM.al either for human consumption or lor stock, while tin- lc.-u.- 
aiv useful either a- fodder nr ^n-eu manure. When the i i] - 
seel i> ground. it is said l « » produce a very white meal trim, 
which excellent broths ami ><>up* may he mad**. 

The main ad vantage of this plant over .-lcoc/o . s I* //y*< »;/*/-* 
sr-ems to he that it can he harvested with milch less trouble ami 
at considerably less expense. As tin cost of harvestihn ^mnml 
nut is proving an obstacle to its cultivation in parts of Irnhi 
where the labour rate is hioh. tin possibilities of the Bamhaim 
nut seem worth while experimenting with in simh parts 
i A McKkkkal) 

[ M U A N T KXTlia V I H I* Kv 'file /,.</,</.. /. .r/J, t"! 

November. HMD. contain' t \\ .. imm-st in^ imD-s »ti 1 ndiaii Sun 1 
hemp and ( ;/m/on/» >• which may prove ot -.me- i 1 n } • t ‘ 

nice to rhos»* intete-ted in tin* Indian fibre industry. 

^ I I 1 1* n> f>- -Ten samples of I mliaii “ Sunn »>r “ Sat. 

h»*mp t f V» */o/#( re » j"n< * ** I were exam met I recent I v h\ tie* I it 1 1 >♦ 1 1 < 
Institute. London. Tln-v bad ii.-.*n urown in 1 he Pahn.i I )i-t r s 

of Kastern Bengal and Assam. An a «*f tin cultivati- 

and preparation *»f Sunn Inanp in that I >i st ru t i* n m '!.■ 

/,"/*/*/, No. 7 *♦! l'.His.up < whi'-h inelmh's m- 
t'l-sul t s of tin- present ill destination. Tin- at* a dewP-d :'.e 

Clop 111 the Pabna I >isti id is al enthely 'ituated in dr 

Sera j "‘an i 'iih-dh isi*»n and tin- toial annual production *>t 
til>re is estimat' d t<* be about a.iHin |ni,> Tin- ten stmpl- 

u -ceived at tl.e Imperial Institute urn regarded l'\ 
commercial a- will. *:i' "• |"-r "’ll ll '' 

oX . )t ,,. t! . t , wlioiu ill'- 'ample- 'ulimilt'-'l . ..Iilirm* .1 l; ' 

conclusion-. deduced t» ■»>>! ill'- i ‘•’-nil - ’>1 tli<- '-li'-mi'-'il .-xiitn m : ' 

rimi. til’ll tlif-M lil'i'- w.-iv "I nnmikiil.lv m««l 'fiiality. 1 ' 

ttf-n- also particularly sat i-l'act ' »ry in rc.'pecl ot Ifiij-tli. -ti f"-' 1 ' 
;l u<l colour, ami would find a ready market Several >>l " ' 
ve| . p aliove th'- average length and w.-ie very well prepared I' 
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TIun **< mi | Kirisf »n indicate ilia! r It.* i hr»-.- s-unpln- t‘n»m Kusi 
-in ik-nyal :iu»l A— am aviv •»(' v.-iy k it i ijualitv. and ♦*!« 

rlinvM itr«*iwd from I *1111111 .inti (’alfiitia. Tin iv-ulr- 
■ •Mhi- iiiv.'-riyaf ion n|i«i\v t h i » iln-Sunn in-nip ■ »}' r)n- Ihdum 
ih-nirt iv tit’ a quality which \w»ult{ lind a wady ^.i !<• at 
iiik-'-s tn tin* 1 nih-d Kmodon, Tli»- riilti\ati«ni .if rhi- ,-|,»p -ay 

Hi*- iinh'H it i*-- '»f tli-- lnij>'*nu! 1 1 1 -i t ! u i - . «-;in dn-Mop- 1 »* I % 

" \ t *'| 1 1 I'M I 

l-l ( 'ntn! ,<>}>’< tinj'tnhft j- .t s| j i ui i dial "i,t\vs all <iw-r 

Ill'll i and i- f< >u in 1 at Inuoht.- up t" :i.nou ft-. a 1 1 >. . .1 i \ »> yirt-n 
'■•■Iv'-ty l'»avt-N and luYiinhr od««ui*d Mo».»in a»»- familiar in dir 
ami iu*i*:i<iiiiuiliv in garden-. and di" -ilkv whit'- finn-diai 
u\U it- -ft*d patU ha- hft*n tin- Mihjcct <»r itianv an un-innv-du! 

at -pinning. in times nf uim-na! drought, ninu halt • d 
dc- jungle tivps win «o I »*■ di*ad. dn- (\thtt ‘n^,^ seems ijuih- 
mi aid . t .-d. -inuvin^ n w. !»,. an «\ ♦■diunly hardy plant. Like 
di*- sii' i plant it ptK-i>>N.*N a valuable tihiv that lie- between tin- 
\w,‘dv -h-m and tin- hark. This lil»n* i- utilis'd by villager.- t.>r 
d‘" nrifint’achiia* « if \.«rv -irnii^ and in* li-hermon on dn- 

hnlin Mm their line- and nets; hut the work of evtraetion i- 
laltt H-f »i[^ an, | slow mi amount of tin 1 brariolii'iy character of tin* 
i' lanl - v h i i ■ 1 1 sm»niN to haw- an isolated habit. This is probably 
d' 1 r- i>,,n wliy n« » ni ndiiin- ha- been louml to lit* capable o! 
^Tfai-iiujf tin* fibre. ( 'nJnttVfi* or Alh. t <> use the vernacular 
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name, does not appear to have been cultivated anywhere for \u 
fibre, but a recent experiment of Monsieur Faure, whose nam«- 
is permanently associated with the utilisation of ramie, seems i, 
open up a good prospect for ( ‘‘(lot M, Faure, wle^,- 
decorticating machine is still the best in the market, has nmdi :i 
long study of the cult i vat ion of ramie, both in France and 
among the planters in India. In the latter country, it is plain. -d 
like tea in spaces t by 1 feet apart with ample room for lat* n! 
growth, and the } >r« >. lu**t i« »n of branches. M. Faure, on th* 
contrary, has plant' d his cuttings at 1 inches distance, so t h.** 
one acre contains :i,ijon roots. From a plot ot halt an aer< ■ a* 
Limoges he obtains regularly * a»*h year » >u* • ton o| dry tibr** ii. 
two crops. This i-r.pn-st-nts two tons per acre, or fair t iiu- - 
what is obtained by planters in India M. Fauiv's tiec'hin* 
is host suited to deal with straight st.-nis and hi> system 
close planting produce just such stems as he reipiiivs. in gjvr 
profusion, and the lo^ nf tibia.* during treatment is reduced t*> ;t 
minimum. Iris, therefore. prubaUo that if t Ii* (ofntr uj,ts \vr< 
planted as <*lo>ely. tie* growth of lateral bratielu s would F 
suppressed and long straight stmns would tak“ their pluo- 
Keen without tie- aid of anv machine, straight stems, ii tle*v 
could he prodiio* il by <*ju^- planting, iidght >o facilitate ’!;■• 
decortication by hand lab >ur as to show a profit to the ryot. A 
experiment may s,> easily made that a small plot might 
in one season tie* iju**ste>n wln-tlier tie* Alh is sul>jeci toll.** 
saiiK* in line i ices as rami**, t /."/Ao, /’< rtih ./*"ovo/, Nov* mi i 

Silk-worm ilkauinu in mik Pcnjar. -Tie* Punjab 1 )♦ | ii t 
ment of Agricultures Bulb-tin, No. of P.Hn, consists *1 ;i 
soji*vsof interesting not*-> on the- methods of silk-worm remni.- 
adopted in tie* Proviic***. Tie* not*s iiave been written alni"' r 
entirely from materials collected by Mr. Milne, EcoirniR 
Hotanist, Punjab, and are based on M. B Arbousset s book (,!i 
■■ Silk atel the Silkworm and on experi-*ncc gained during t"" 
years’ rearing at Lyallpur and (lurdaspur. As these notes Fi'-' 
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t ™ 1 ; 77 ° 1, ; cal c,,,,,l,t,ons - ought t « m\ the 

" ot f,,r wl,,ch th ‘-. v lwve published. to afford useful 

■-"" la,,cu to ofl,c0,s " l,ose <lut -V it is to control scrieultural 
nj **rati<ms. 

I’art I <d the Bulletin gives much useful information on 
tin cultivation ami care of mulhcrry trees. It points out that 
all the local varieties of mulberry are suitable for rearing silk- 
worms in tin- Punjab and that the Philippine mulberry (JAn-w* 
It ;, is specially useful for producing leaf early in the 
season. It has been found that the mulberry can be propagated 
either from seed, from layerings or from cuttings, and instruc- 
tions are given tor propagation in - adt of these ways. Layer- 
ing. however, has been found trmib|.-smnc. and on the whole 
propagation by cuttings seems t,, l„. the simplest and most 
ettiencious method. A Useful sectim, is that dealing with the 
pruning ot mulberry trees, and that mi the rejuvenation of old 
trees Special emphasis i> laid mi the facts that pruning should 
he done with a sharp knife, rather than with scissors, and that 
large wounds should be emu-d with tar to prevent disease germs 
•.ilh'l'i !}<>'. 


1 ,;l3t 11 deals with tht- ran* of -ilk -worms. It points out 

d |;ir ^ rst ial In suorr<s is to M/eiii-e free from 

*lisra>b‘ ainl notes that previou* failures in silk-roaring in the 
Piinjfiii and Kashmir uviv largely duo to tin* use of diseased 
Rrlialdr French eggs ran now U» «*htaiiud from tin* 
I >ii » ct < >r ot Agriculture, Punjab, if imtuv is given before May 
the eggs costing about I\>. per mince. It is pointed 

that one ounce ot eggs requires about well -^rown 
M11l '‘ ,,rr .v trees and that on** ounce of eggs is the quantity that 
can hr convenient ly managed by one family. Imported French 
have to arrive in India early in October, and it lias been 
* ntlI;, l * r “ ,n experience in the Punjab that they must, on arrival, 
* )( h i >l )U c,) ld storage or sent to the hills. The temperature of 
must not rise above 5o F , and if they are kept at this 
buij-u-ature tor 15 days incubation starts, ami, when once started, 
° aniili| stopped. This part of the Hulletin lays special 



178 


AoRKT l.Tl'KAB jnl'KSAl. OK IN1HA. 


[.VI, H 


emphasis on tin* necessity for having temperatures acoimit* iv 
recorded, on having the incubating room thoroughly disinfect, 
and on the necessity of starting incubation at the proper t im. 
To start incubation the temperature of tin* room should la* raiMij 
to (>«Y*F.. as soon as the mulberry trees begin to show Innh. 
This is about February l‘2th in the Central Punjab. Wb.,, 
incubation has started, the temperature shoubl then hr inciva^.i 
one degree each day until it is above 77°. 1 he worms will hau-h 

out in about 14 days from tin starting « *f incubation and ih. 
temperature of 77 is a suitable one to maintain them at until t h ■ 
first moult. After this, 74° F. is required and anything ah«>v- 
80® F. has been found to be injurious. The Bulletin iveommeinU 
that if sericulture is established in the Punjab, a cheap and 
simple French incubator - the “eastelet/ will be found \* tv 
convenient. 

Important instructions are given <»n the space which ^Imuld 
be allowed for tin* worms from one ounce of eggs. Tin* 
ing table gives the results of experience on tins point > 

Birth r<> first in-.olt r, ° 41 !■ fl 

Fii^t r«< ?f*'on4 iuomIt {l> 

Thin! t«* fourth ni'*uif •• • — , 

Fourth to iwnsr ■... ••• r-. .V>i 


Emphasis is laid on tin* fact that native ivar-rs iuvamU 
overcrowd their worms. 

The quality and quantity of food given t>» silk- won n* ■ 
their various stages has an important effect <jii the quantity 
quality of the silk produced and the Bulletin points mu tint 
common fault among native rearers is au insufficient supj-p 


food to meet the voracious appetite which the worms d. vel-f 
after the fourth moult and before rising. Attention is draw!' 
to the fact that sudden changes in the food supply ought ^ 
avoided, while dusty, wet, fermented, or dried up leaves, >u ,,u,d 
never be supplied. Fermented leaves are held to be the < cm 
of the disease known as “ fiaeherie.” It is recommend* .! 
worms should be fed five times a day at about intervals ei t" lii 


hours each. 
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A ; 1, ' S “ ,,, ' , " ,n V;ir *“ 11 ' kinds of fuiiltv cocoons 

'' f,US " S ,h “ ,r !»'-*««••!.... :u,,l «„ .,coom,t is civen Of 

"" ,l,s,;,s '- s ** f ' ,h ‘ ' ilk »••>»,. with svinr,tom S ami 

knm\n remedies or means of jH« veiit i«ni 

l hat t I k- outturn of Silk can l». much incroasod l.y caroful 

a 1 1 <-t it ion to the points on which tin- Bulletin lavs emphasis is 
i|<‘iiionstrutcil h v the 1 '-suits of . xporimonts mn<hu-te,lat (htnlas- 
|mii. ChanoM Mano.i. ami Bvallpur in l!iO!i. l|U(l ,*| j„ the )<m 
paraoniph of th*> Bulletin an. I yivn h.-low : 


O' \< Fs ■ .= s f m«. 


Wei., io 


I i il - l.isp.i r 

dunci M t ii m 
l.uMpm 


I - <•>. II • t.ei 


M s. s. c 

* 1 M 1:i 


l 1 *. 


M:n ]-(-r 
ounc? 

of eegi 
l-H. 


C. 

14 

!l 


Tl, ‘ f;,rI ,linl rh " V'* "U!i.v hatched much 

iii-h.i at Lyallpur ami (’hanga Manga than at tJurda.pm is due 
womi. at th, latter |>la„ having entir.lv in the 

.amis .,t uatn «• rearms iMng faulty methods. w herea* ; ,t the two 

<ai«ful t ivnttm nt in accordance with 
'la ! oiti'-i | - laid down in tin- Ihilh tin. iA. \I< Kkrimi ) 


V 1m;kdino Mkw. fmum ihk Scum ukiwinkh in fin Horuvi,. 

1 h alh-i ivsthal by tin* Hombay I lepartmeni .if Agri 

! ‘ ,llnn ’ ;lU,,|,T i°" i* drawn to the tact that in the process of 

tll, ili , |-- a " practised mi the indigenous wav. eonsiderahle |ojt> 
n ‘ MliN ,ln,il inability to mili/e the seum which th inis on the 
outa'v nf the pan. The scum amounts to about forty pounds 
,M| *‘ r . v ,M), ‘ thousand |h« of juice handled and the Oepart moit t. 

111 1 Punier leaflet, showed tltat half of this loss might be saved 
*'> die use of a scum strainer. The present leaflet describes a 
pior.sv whereby the remaining twenty pounds, instead of being 
avva ,V ns it is at present, may be converted into a valuable 
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cattle food. The process, together with information on the 
proper methods of feeding cattle with the product, is given n> 
follows ; — 

Mix an equal quantity of water with the strained scum, and 
bring the resulting liquid to the boil in a yul pan. Any i>M 
rejected pan will do for the purpose. As soon as it boils, tin*, 
powdery nwgass should be mixed with it in the proportion uf 
one part of riVff'tss to four of the original scum. The tire is tli».*ii 
immediately stopped, and the whole mass is stirred until it h 
fairly cool. Then it is spread out on hard ground in the >un 
until thoroughly dry. 

The fodder produced in this way is a wry rich food. en>iiv 
digested. It can be fed to cattle, at the rate of eight pound' 
per head per day — four pounds in the morning and four pound' 
in the evening. Tin* s<> prepared from the refuse 

one tjnl boiling furnace is quit** enough for all tie* bullock' 
required to work the mill supplying that furnace. and for tlnm 
will entirely replace the safflower or other cake now given 
Where making i> carried on on a larger scab* with a pouvr- 

mill, it has been calculated that tin* e<»t of tin* .<e.o/e-/e»o/ e 

about twelve annas per uir* thousand pounds of the produci. 
It can then be fed to farm cattle <>r can In* sold. Keen it io 

price, tor sale, be taken at s<> ]u\v a figure as niie bundr-e. 

pounds per rupee, it means a return of II.;. 1 n per aero, ci^'.in. 
about twelve annas only to make. 

There is no difficult v in feeding it t« » cattle, provided d:* 
meal is quite dry. It should not, however, be l« ft out til! tic 
monsoon, as it then becomes moist, and tin* cattle do n«*t e-u it 
readily. It should not be fed to cattle in larger quantities the 
four to five pounds per head at one time. (A. M< Kkrk.vi.) 

* • 

SlTOAR INDUSTRY IN THE ISLAND of NkuKos. — We lmVc Fee O' 1 
a copy of Mr. H. S Walker s arcount of the sugar indu> : :y li- 
the Island of Negros. 

Negros is one of the smaller of the Philippine grou; ^ 
has an area of some 2,000 sq miles and produces some l f > * (,l ^ lt 
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t„,,s of sugar annually, which is nearly all exported. It is thus 
among the smallest of the producing centres 

The cane is grown principally in coast lands, the soils bein* 
largely of volcanic origin. Nearly all the cane is a purple variety* 
It is reproduced either from tops only or from cuttings of the 
"hole cane : it is cut after *.) to It months’ growth. The juice 
contains from la to Is or 10 of sucrose: .piotient of purity is 
ilhoiit sj to 00 : It is therefore of good quality. It is generally 

tree from disease, but sutlers from insect pests to a certain extent. 
The outturn of sugar varies a good deal, namely, from half a ton to 
as much as tons per acre, and averages about one ton. 
Manures are but little tis.-d and the cultivation is indifferent, 
(otisiderable labour difficulties arc met with. 

Keguiding manufacture, the cane j> pressed in either steam 
tiriM-n inm mills nf Ihitish manufacture. «. r in mills, driven by 
uat.'i po.\er <>r <*at 1 1« • p«»w»T : o{ ill* >c the first named greatly 
l ir, ; ,|,,,,im;lt< ‘- Tll *‘ ** l ’uihd down to a solid raw-sugar, 
wliidi presumably r» s» inh|. s Indian “ gur, '* in a scries of flat* 
h.itt^n,^! open pans, tlm pmo-^ 1,-ing apparently very similar 
m that commonly employed hy tin* sugar boilers of the Western 
Pi"tiicts i't the l nited l > rovince>. (J W Prather.) 


An imi’Uovkii mki h<*i*ok Nawix«. Maize. Maize is a veyv ini* 
} ,,,rlul11 en.p in ill.- western part ..f’ the (’nited Provinces. It 
ls M, ^n. as a rule. whwi tie rain** break, hut a certain amount is 
l’ ul ni *^ i y ai »d ‘‘ally dune after the ground has been 
u i ‘uatfil | hr >eed is sown either broad cast or is dropped into 
t]l, ‘ !; n novs behind the plough. in n>\\> In 7 to 12 7 apart, 
b it* i on the crop is weeded and the maize plants cut out where 
diy\ arc very thick together. The crop grows luxuriantly on 

,eu , | vttj] and attains a considerable height. 

Having some slight knowledge of the methods of maize 
u n i v a ion in America it occurred to me that the cultivators of 
tln> • Mele were growing their crop much too thick to get the 
>e * 1 s " u bs. To test this, experiments were made on the farm 



Ar.iurmCKAi. journal or isiua. 


[VI. 


18 *J 

at Aligarh in 1901). Out* series of plots was sown in lii, 
ordinary way. In the second series the seed was sown in lines 
2 ' apart and later on the plants were thinned out to about [ ’ 
apart in the rows. At harvest time, the second series yielded 
40 A more outturn than the first. This meant an increase n( 
about Rs. 1 - per acre. 

These results were brought t<> the notice «>f Zemindars ami 
cultivators and many expressed their willingness to try the ih-u 
method of sowing. Returns now to hand from tin* district- i t 
Ktah. Aligarh. Meerut and Saharanpui indicate that the in* 'tin d 
has been verv successful. It is hoped it will spread considerabh 
this year. If. in addition to sowing in lino. "* can indm. 
cultivators to do regular intercultivation. a still greater itii-i-.o 
in product* will result. (A. K Rum.) 


| ) ,\ I K V ( »»W |»|^ IN » oNNKVl l“N W 1 1 || A * -i:i« t 1.1 I KAI o\ v 

lu some of the shows whciv prizes air given to tin b.-si milkii., 
ro \v>. the practice i> t*> bring tie- cows to tin diow ground'"' 
the evening previous to tin* show where tiny aiv milked biv 
e veiiin ,f a> well a> again on the following morning llie nnik i- 
afterwards Weighed and tin sample i" tested f*'T pejcciila^« 
butter fat. Tliis i> imt a lair test breause the row- an n**i n 
their usual surroundings and are < • m*«'ijuriitly excited. h !>e 

^enerallv hern the experience o| dairymen that ^h*-n onma' 
are taken from their home surroundings and milked in a s, ran:- 
place amidst excitement. they do not yi»*M their Usual «juantit\ 
of milk. Good milkers are ♦‘.specially nervous in temperaiii- n’ 
ami such cows are more easily upset in shows and compel it i" !l ' 
In order to overcome these difficulties a practice is coming nil’ 
vogue in parts of Australia by which the rows an- milk* d i:- 
their usual surroundings under the supervision «>t *dlicet' 
the ^how* or competition both in tin* morning and evening l! 
day in the two weeks previous to the Show, and the days Rii 1 -” 
production is taken tin l.a-i. .I‘. i<lin^ tin <•**« vi* •' l - 
(Ent tor. ) 
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Hn.LKT'N OF THE Hi KK.U OF IvoNoVUe A.\,i Social INTELLIGENCE 

of thk International Isstiti-te of A..krtlt,-ke. 1st Volvme 
N'» I , SKPI KMHKR 1 !U0. 

Thk International In-titut. of Agriculture publishes ,p a 
in"iti li ly Bulletin of Agricultural Statistics. r j| a Bulletin of 
Agricultural Inteiligeme ami Ukases Plants, and ( 3 ) a 
"""■tiily Bulletin of Kcnomic and Sm-ial Intelligence. The Hrst 
nmiilMr.il tin last of tli-sc is represented l.y the volume now 
iimltT r > \ it a . 

In tin words of the preface the olije.'t of these Bulletins is 
t" ami jiul.lish all information hearing tij.on the working 

"l iju rat i\ e societies and other agricultural associations, in 
" l ' r i" Inihtate their organisation and develomncnt and to 

,hr '/" li - 1 " "I’"" I'l'essin- prohlcns connected with 

o-.a.ime ami social matters.' h, the |.r« >.-m volume, the 
oiuntji.-s dealt with are ( iermany. Austria. I >- umark. the I'nited 
^""•'"f An, ‘ ri ‘ : *- <; lv a t Britain and In land. Italy and Japan. 

1 1 nin 1 1 \ . a> Im inM * loimniii all y and | ** dit it*a!l v independent, 
Wlt >> *»‘di-r live ditr.-retn h«MiU The first head detail.' 

^ tnuui.jpi^,. * | M | .social rondit ;i >n> «>t tlx rountrv in order to 
^ lt 1 1 *1 ; * t i* u( lhe>i t. * ( h- ■ >|n ■; ili,- eharaetor n| its ao[ri- 
l * n,r ** '►» LraniNiti*ai> ;i dUru^es statistically sueii 

1 ri> I «'i 1 1 1 1 >t \ _ . and population, 'uviipatiom l ho people, 

^ L lll 'l death rate, illiteracy. ''migration. di\i>i»m of land areas 
' li: " ihle. vineyards, etc.. pl ilicip d produets. classes of landholders. 

" k census, lisliern s. mines, manufactures. navigation and 
u( ninuiiirations, linancr, money, and « rights and measures. 
111 1 die MViiml h,-A,l mv pn '.M-ntrd short Mudit *s of monographs 


In, 
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dealing with a part or the whole field of the agricultural organ- 
isation of the country. Thus in the present volume, under t'lu- 
head of Germany the first study i* an interesting historical and 
statistical sketch of the present state of agricultural co-openitim 
in that country, which details the life and early labours ,,f 
Raiffeisen, Schulze and other pioneers in the field of seiem nil- 
co-operation. with special reference to the Raiffeisen Rank 
System. The second monograph deals with anothei charaeo r 
istic form of co-operation in Germany Co operative Land (Vdit 
Societies — the ‘‘ Landschaften and ** Rittersehaften. Similarly 
for other countries under this head, subjects of the givatot 
importance in connection with co-operation are dealt with. Th*^* 
monographs are accompanied hv statistical tables giving vaii'd 
information of the highest importance. 

The third part deaK with such problems and facts a> arc m 
immediate importance to the working o{ the various organise 
tions and will in future give special attention and prominence 
any new measures which have been found useful in extending tli* 
objects of these. I nder this Imad, in tin* r;i>* of Germany. \o 
find discussed Co-operative Lh etrie Light ami Rower Societies 
an attempt to supply suburbs and rural dhtiiets with «*L ot n 
power, and in the ea>e <>t Italy an account of the organisation > ’ 
a Central Rank of Cooperation and Labour. I he fourth put 
deals with current up-to-dat** mw> of tin- e>» operative ima- 
men t It gives account of recent legislation in favour of agn 
cultural organisations. makes ivt*-ri*iice to tin* work accmiiplidio* 
bv the most successful federations and to tin* resolutions " Lier. 
thev* have passed, gives anv tither 1 1 • * n 1 of m*\\s »»! nupoitaii (! 
and finally presents a bibliographical summary of the l.it<' 
hooks dealing with tin* co-operative movement. lie* fifth l 1 ’ 
deals with subjects which, although hot hearing directly on 
cultural co-operation, are yet of great importance to agi 11 
turists. Such subjects include agricultural legislation, t lie "i ;,li 
isation of markets for chemical manures, seeds, implements. fr 
and also the development of lion-agricultural co-open" tu ‘ 
societies. Thus in the present volume, we find under this 1 ^ 
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'""‘4 ’tT“, ,liS T" ? ~V" x ~ •" “ S.l« «f Uri 

1! ‘ bmil11 Lots "• tllc ' of Bavaria ’ ami “The New 

legislation for the Preservation of Peasant Prone, -ties in 

Austria. 

The present volume deals with agricultural co-operation 

mt 111 hlt,m ‘ " u,,,, " rs 11 l> proposed to take up agricultural 
insurance in all its forms and in due course non-cmoperative 
.-nm cultural credit. 

The sources of information used in the publication of tl„ 
Bullet,,, arc ether ( i) official. supplied hy governments or 
iiialei' tln ir responsibility : (“1 communicated bv societies, co- 
operative o,- otherwise : and |o, obtain' d from the pul dioatio,,^ of 
■'ll ''"ids whether official, private. .,| i-Mied by associations. A 
""inplctc list ,f authorities is Ipioted at the hJad of each section 
I, need scarcely be said that (his Bulletin is a piece of work 
e, the Inghes: importance Compiled from the most reliable 
^ 'h als with agneultural ee.»no,nies fro,u ewrv point of 
" historical, statistical and legislative and as a means of 

'“"peiation in vogue in different 

""‘"tries. It will be it pi ally Useful i. . agriculturist and orticia! 
Il “- Bureau M I..-!* l.Zoiii in |,P pielaec cX- 

I" ■'>"> a desire for great, r ceilaboiatieti hetwt.n tic Covein- 
""'"tsand Societies on the one ham! ai.d the Staff of the Bimau 
I" - h.'p.'d that. considering that the work 
N MI I"'e , "e international importance, ids wish mav befullv 
’I" future. (A. M. Kuin.w.. 


lKKv> IN I HH I'iATh >N U\ Pl Ml iNi, M\m;as, BY Al.FKKh 
( iiaitkki.ix, I hitKt r.iii or Ixm snm-s. Mahiias. (A I’.uek 
'"Nl KlHFTKh In I'll K InIH'MKIAI. ( '< >N KKKKNCK HELP A l AlLAll 
IN I )KrKMHKK |‘JhO 

| uk ol>jt t*t' this i n “ tt » put on record what has 

done ami t<» su^orst tin* dinotions in which pro 
^ °!M he en^neerino side ol tin* ijueMi m is likt-ly to facilitate 

Ions * ^ i- s Mated that a regular attempt to use oil 
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engines fur pumping water dates in the Madras Presidency from 
190- when there was only one oil engine installation worked l»y 
( iovernment. Rapid progress has since been made in this direr 
tion. There are at present more than -do pumping plants erect* . [ 
both by Government and private individual*. I p to this tiim- 
oil engines working with liijuid fuel, which is the residue Irh 
after the distillation of the crude petroleum, were employed 
But recently suction gas plants and ga> engines working with 
charcoal are being introduced. The introduction of steam 
engines does not seem possible a* the price ot coal is prohibitive, 

It is calculated that these pump* irrigate about 1‘J.ono acrr-s 
ut land. It is difficult to arrive at the actual cost «>t irrigation 
a> it depends upon a large number < d factors which var\ uitli 
ahno>t every installation. It is. however, roughly estimate.! 
o R-. 30 per acre per annum. 

Mr. nuittertoii take> notice ..f a ga> pump newly invent.-d 
by Mr II A. Humphrey. The chief advantage of this maeiiim 
is that the inventor ha* successfully coudiiued both engine and 
pump and ha> practically eliminated the moving part*, then Ha 
-aving the expenditure on wear and tear and lubrication. Hr 
construction of this machine is very simple and Mr. ChaUetmr 
hope.- that it will come into general u>e in India 

It i> reported that suine improv * j I n • 1 1 1 - have also been lna<f 
in the old methods of lifting water by modifying the construction 
of the common lilt pump so a>. to permit it to be worked will, a 
loose fitting tubular pi-ton H can be worked either by man'RU 
power or bv a small power engine By manual labour it * .n 
raise from oOo to gallon, of water per hour. It i> me 1 

suitable for the locality when- tie* supply of water i> small 
Mr ( liat tcrtoii suggest" tin* * ni plovne ni <d a common migim t«- 
drive a number of such pump- situated within a reason d>k 
distance which can be ronnreted by a win rope. The mciiw'i 
suogfrst ed is similar 1" tie one employed m th** oil field 

California. 

The use id mechanical mi t hod-- >d pmnpmg water has d o 
a considerable imrea-e in lie mimher of well- m tie- M m 1 



HR VlKws 


187 


IV'.'hlt'Hcv. A I,,-..,- a,,,., I,„,i„, ! „,,.|, . 

•*" r* "*»• mm k i,«. be,;, 

,lns «.f further extension.- 

{ KlMToK. ) 


M T "K THK Nika 


« ir \\ ay 


IMKKIM JaKI'uKI HIK IHh Klim Ckmi- VhA I;. 

Caxai/IVai Loan- S, mkmk 1%, Va Jj l>)Kll , 

S,V;A ; t, ASK ■' l,ir « o! . v - l,,u " "" ’!"■ Ian.l irn^tul l,v 

\n,. canal, an, I .«> cultivati,,., i> vcy profitable. but „„ 

'I ilnj (uiAoriv ai„l iipioran,', „C ouluvalois „f t)lP |jroH(> 

‘ 1 "' |MM ' k "' iIm ' -r ni,,iicv-loiider.>. 

h ' ,v ' i f * >ut “1*0 < (1,0 
.urh ;t . . *i I **ak« etc ‘and to 
!)l - ilirin l|.{ 4V y l»rok«-rat;t. 

1 fr-Ht i> ordinarily left 
,{ ^ I'iaeticallv nil. With 
nun-li easier tonus and to 
< '"Vf»rnnniit n| Hotnbav 
idvam-iiip ftftjtft suna ivanc 
n J » 1 1 1 1 < a j | •; 1 1 feature of tin? 
I»\ < "*\ minion i- asked 

in*'h! tor .sale. Thi® 

tin- payne lit i •! the loa i 
lit i\ ;ii • *i* tie In aw Milker 
mi. j < nai)i s Arran-eiia-nts 
niad* for <li>t i i I hit i'*o oj| r;( k. s to cultivators at fair 
ll ' "I-" U' slows t li.it t|„ M'li.n,,' has hoe li 

M, ’° ^ Ivin- an- -n.n on a lono- term 
Lon- : •Tin loans an- -ivrn to enable 
1 v •* > oi to f'lminrijo and « ojn|i|»tr hi> op, rations from 
^ '■» Iiarv. siin^r .,,,d is n payuhh witlmi It; mouths, 

mJ . 1 ' ' ilun frnn |,,;U,S usually for tin- purrhase 

^ { 11,1 ,|||( ^ b*i onishiu- op, rations. and an repayable 

'j'"" 1 l '-’ iinnit lis \.;,rlv :>■•* • ulin.it, t* ;„|vanla^i’ ,*t tlu 
1 IMl ^ ,, ’’ f I'rofits. i. in-iii- fmni |{s. .»n to F\V ;;nn 
tin a\m;,o,. h * * i profit l\s I .in pn am*. This 
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compares favourably with the profits on this crop reaped m 
other parts of India, which vary from lvs. 18 - 8*0 per aciv ;n 
the Punjab, to IPs. US in Lower Bengal. 

The scheme is thus likely to improve the material condition 
of cultivators in these parts in course of a few years. Several 
instances are 4 noted in the report which show that some of tin.* 
cultivators financed by Government have made sufficient profit 
to defrav the expenses and to liquidate their old debts. 

The question of finding a suitable agency to take over 1 1- on 
Government the work which is being earned on under the seln in- 
is engaging the attention of the Government "f Bombay 
Pending a decision on this point the present operations will 1 - 
continued. (Editok.) 

• » 

IMPROVEMENTS IN AoRJCU.I IKK IN SolTIIEKS l N t > 1 A ( A I’APKKUKl! 

Al 1IIK IsnrsTRI \L ( A>NTKKKN< E. 190". MaI'PAs). By Mu. M 

H. Ramkkishna Iyek. l(i"ii (’or in \ akil \nd Secret wn. 

Dl-THD T AoRirfUTKAl. A s^orl A l ION. I inneveu.y. 

Tkk subject of thL pap"! i- to -bow how imp! o\ wicnt- vai. 
be effected in lie* agricultural industry of India in general are 
Southern India in particular. Aft-r a short intr.-ductioti in « Ln-i. 
it A pointed out how the tarnnr- in tin* l uited Slat**- o| Annr.'o 
and other advanced coumiie- of Etirop.* ;iiv making large }-r- W> 

by the application of -cm to agriculture, tin* author dr-erm«' 

in detail what impi'oveiin*nt> aiv po—ible in thi> couiiti'j m • 
variou> lino of operation- from preparation of tin* land to Imio-! 
ing the* crop. He ubseiw*-- that in -nm part" of tbi> country 1 1 .* 
agricultural practice- ar- so good that it is difficult t<> stiggi - ;iL 
improvement, hut at tin* -a«in* turn* In Indd- it a- a tart tin' 
owing to the want of knowledge on tin* part of tin* ryot of 
prinoiph;- of agriculture, the agricultural practices have rema,:. Ml 
almost stationary during tin* last thirty year-, and that cnii-.'M 
able improvement i- po--ible bv adopting methods of pi ul ' 
\aluc. Tin; following are most of tin* salient points ol imp’ u,] 
farming suggested by the author as applicable to the circum-t. M 
of this country. They are in substance such as have been t* 'to 
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iiovornmont farms and are being recommended by tlie Depart- 
ment. 

The land should be ploughed deeply by an improved iron 
pl< iii ■ . ! 1 which stirs the soil to a great depth, which is an advantage 
llV er a country plough. To give a tine tilth a grubber or culti- 
v it[M r nr a country plough can hr used. Though deep ploughing is 
U ut often needed, stirring of tin* soil to some depth is necessary, 
m nahle it to receive a largi* portion nf rainfall, a thing absolutely 
];,vf<s:\rv especiallv in dry areas. It is desirable to enclose lands 
with fences as far a> possible. but what is more needed is that all 
tin; lands including dry lands dmuM be divided into plots and bun- 
*b-tl with small embankments to allow the rain water to sink into the 

and to minimise tin* risks of tin- .-oil fertilisers being carried 
awav by the first rains. Tin- laud should be frequently harrowed 
t-i produce a soil muhdi to avoid e\ np><rati<»n of moisture from 
lie- M»il. The author recommends f*-r this operation tbo country 
• (hintaka, "of tin- cednl < I i^t ri«*t - or tin* m-w harrow designed by 
Mr. Sampson, Deputy Diivrtor of Agr 'ietihure. Madras. The 
application of humus or vegetable matter especially to dry lands 
i* t-mphasi^ed. For this j m r j mu only leguminous crops 
> 1 1 1 add !"• raised on the land 1 1 1 f . but to provide leaf manure 
lee-lines like k.Jinj; (!'• s/o r >, -ye//vo- and O Sit rtf K C<I*S,'I 

</“ \ ought to he grown on all waste unculturaMe lands. 

(\*iMd.-rablc stie^s is laid up ui the value of conserving cattle 
manure, solid and liquid, uhieh m at pr» >t nt wasted in burning 
"i‘ otherwise. For concentrated manures wln ii un did, oil-cakes 
and ii-uc > in tin* tbmi of* Imue meal are recommended. Sowing 
Teiild in done in drills as this facilitate* inteivulturc. which is 
iicei-s^iry not only t* > aerate the soil but also to conserve mois- 
ture In transplanted paddy, t ransplantaiion with single seed* 
lings i' more profitable than that with a bunch of in ur IJ which 
n i.m m ( |||h extent common in Southern India. 1 he \aluo of 
tidi:g >, l,rt( d seed, observing rotation ami growing variety of 
crop, |„ fully explained. Finally the millin' Do>ks to Dovorn- 
"‘cie m help by opening seal farms for distribution of selected 
*ed. i ,y investigationH and experiment* in various agrieultuial 
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stations to find < »tit improved methods, by di>>emiiiat in*** result- 
< if proved v;ilu» * through puhlieutiohs, demonstrations and aon 
cultural associations ami l>\ spreading agricultural eduotihoi 
among rural classes. — (E ditor.) 


Hi’ {.LET IN o\ Kntomoi.ooic m. Rkskaiuh 
Tm^ bulletin is issued l»v tie* Entomological Research ( 'em 
mittee (Tropical Africa} appointed by the Colonial office aini 
deals with the insect- of Africa which injure men or dnnie-ti<- 
animals hv conveying or causing disease. • »r which attack econ,.in 
icallv valuable plants, Three numbers have hceii issued, datni 
April, July. October. I!M« : each consists of about page- w i r } 
about five plate-, atul th»‘ paper, print and plates are e\cell**ii» 
The sul weript ion i- small, ten shillings for th“ first y at 

The bulletin i- of interest in entninn|ogi-t- in all pan--- 
the world a> well ns to resiilents in Africa it i- imt meant i<* 
popular hut i> a record of scientific w«*rk. 

The first number commi'iiee- with a pap*T "ii I he 1 npi 
Stages uf W. st African ( 'ulicitla* ‘ with >e\.*n plate- a pap' |,! 
the bl<>od -licking diptera ne-t within tie* Ka-teru and San: 
Eastern Ahv— inia follow-, and then " Not* > on two \\ e-t Ati; v 
Hemipteia injurious to ( , oi-n;i \.-w eoccid- and fruit tie - \i 
Africa are de-cribed. a n**w ( and the numhei • 

with a note on parasite- of wild -ilk worms and a lb* <<l c.m;> 

tit ais received 

l he second numhei open- with an account of tic tb a- ! " i;l ' 
on three specie- of M > the l.ioii.>mie- of t ,\o species of 1 at a,')' 
follows, then a sunev of ?h« mui> important families of A ' 
an account of a mealy bug injurious in the Lehhok tree- < >1 ( ■' I1 ' 
and notes on the habits of tiU*ssi,*n 

Tbe third number opens with an article mi West Am** 
fruit -Hies hv the director of the Medical Research Itc-t'^ 
Lagos, the habits of (ilasstf'i murrain,,.* are described, at-d 1 
account is given of the investigation into the origin of sic e |n r 
sickness infection in the Luangwa valley ; and the iimvcm-nt 
,»f ( rloftstind rtutt'situns are described as svell as the scale iu>‘ 1 
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Luanda : t h* r*‘ are coimuenls by Mr. f bemi of CVyluh on the 
,-iilier paper <»n 1 i'anda (\nu- t tla and a precis ..f sports submit- 
IH | Iiv district resident* eoneernino Tsetse tlv and cattle disease 
in iIh- Xyasalaiid Protectorate. Xotes on various topics conclude 
di- number. 

Tin 1 publication may (ill a useful purpose in alfordim* a 
in. dimn tor papers <m h’lnssin't and other biting Hie*. and it may 
hr liopnd ir will ill t i mat <*ly routine itself to one lino, it must 
,-itlioi become purely economic. medical or faunistie of' Africa : 
n-i publication can >ucc<sstullv cover the whole c-routul. To 
medical men interested in biting ilics tin* bulletin will Im* of valm* 
ami it should Hud a place in sonn- of the libraries in this countrv. 
The three numbers are ration mixed. but it may In* hoped that 
the bulletin will eventually find its line and till a want, Kntoino- 
locical literature crows so fast that it w hard to keep track of it 
all. but it is not ditlicub to f-dlow a publication that lias a line of 
it- own and keeps to it. which this bulletin should eventually do. 

(II M Lmno.) 

A MoNotiKAiui or rur (Yunna. ok Mc^.riroKv By Frei». 

V T m kohaij >. Vol. V. pp. \n ♦tilb-U plate>. London. 

l!do; Itrih.J. -"in ( Nat. History). Price L’l-.Vn. 

When Mr. ( diamb. rlain s.-nt out hi" circular from Ihiwuinu 
Street in I Mis rcijUestino ;1 ]| (\i|oniaI authorities “to beyond 
'.'iiMii'jh to take the necessary steps at wur early convenience to 

lia\ -- cu)b*<’tions made of the u inoed in^M-fN . which hite men 

'*r animals. ’We douht wln-tini even KnioiuoYoist" foresaw the 
^reat miportauceof tin* issues in\o!\ ed oi tin- vast number of new 
turn i -v which awaited investigation At that time the specie" 
recorded troin India totalled four only. In liU'm Colonel Giles was 
uhle to record :V2 species and stated in the Journal of the Bombay 
Sutural Historv Society (Yo|. XI II. p. (ea'B that he had "little 
dun:,] the final total of speeies w ill he found not tar oft a hundred, 
Thi" Miniate can only he described as a modest one : we know no 
less t lian 1GS different species or varieties sufficiently distinct to he 
;u *V"i mted worthy of a name and which occur within tiie limits of 
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India, Burma, and Ceylon. Nor have we any grounds tor omi- 
sidering that this number is more than a fraction of the forms 
actually present. In spite of the pood work done by many in- 
vestigators in India during the last decade, our knowledge of Indian 
Mosquitoes from a systematic point of view is still very scrappy 
and incomplete and the constant stream ol new discoveries is 
the best oroof of the many other tacts awaiting to be discovered. 
All of us who live in India are only too painfully familiar with 
the appalling loss of life and health caused annually by malnrin 
and other mosquito-borne diseases. At the present stage <>t 
our fi^ht against this loss it is important to have at «mr command 
everv item of information that we can gather about mosquito*- 
in India, and every resident in India can help in this. In 
the preface to the volume under review we read: — ' 4 I he locali- 
ties from which new collections are specially desired by tls? 
Museum are .... East Indies. ” We can all help by collecting 
mosquitoes and sending them in to the British Museum will- 
notes on their occurrence, e.*/.. where found, whether in bungalows 
nr in jnmde. at what time of year, whether they bite and, it so, at 
what time ot dav. where they breed, what preys on them, ■ m. 
Mosquitoes are ubiquitous in India : like the poor, they at- 
always with us. in the hills or plains, in the hot weather, tic 
jain.s or the winter, and accurate note^ on the distribution and 
babits of even the eomneuiest species will he welcome. 

It is greatly to he regretted that the classification of li - 
Culicida* should have been carried out hitherto on characM- 
of so trivial a nature a> have been employed. In his intrudin'! i M ’ ; 
the author tells us that “ the >ystem of classification by 
structure apparently works out well from a practical point 1,1 
view. ’ From the point of view of the ordinary non entoni'd'gi 
cal inquirer wlio only wishes to he able to name his specin -n- 
we admit that the use of a purely artificial system of keys 1 
(ju scale structure is as good as any other, hut we cannot con 
that the scheme can be considered sound from a strictly scie l],h 
standpoint. Such a multiplication of genera based on t 
characters could only produce a state of chaos were it appli I l " 
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tlu. classification of any other group of insects. We doubt also 

the true affinities of some of the species thus artificially brought 
together and would instance the two species given on page 227 
under the genus pMiwlohutmflim, one of which occurs inNorth 
America, the other in Ceylon, two faunal regions which otherwise 
have practically nothing in common. 

The present volume is especially valuable as containing a 
general resume of our knowledge of the Mosquitoes of the 
werld. the new species or those described since the publication of 
Volume IV being described at length and the others briefly noted, 
references to literature and localities being recorded under each.' 
Hie- book is tints a catalogue of practically all the species known, 
grouped m the systematic order considered most natural by the 
author after his long study of this family. 


We note by the wav. that the author states in his Intro- 
<luctioii that ho “ has only been aide to devote his leisure hours” 
to this study. JSmvly it would repay us as a nation to devote a 
hrtlc more serious attention to the study of insects which gener- 
ally pay only too much attention to u> ’ 


tannot congratulate Mr I heohald on a happy selection 
;| f some of his generic and specific names. ( lojJm- 
1 f tf., an* hat hanaiN hybrids between fir rock and Batin, 
;vm ' st like !; St ! ep t 0 ^ m( . 

whilst unnecessarily long and cumbrous, do not seem to 
l H,SM ‘ ss t!,, ‘ r,M h ‘cining merit of pointing out any special character 
kith mu\ assist the student in recognising the species concerned. 

Ilnir are. on the whole. few misprints, hut Hasten) localities. 
l> u^ual in hooks o| this eiiaraetci. often get transformed into 
tungt shapes ; thus. Pundaluoyu becomes Pundabroya (p. ’221, 

I 0* Hliim lal heroines Brim Tal (p Ijp. I. lj), etc. 

\W ’ 1 

c notice one error * *t reduplication. fnchorhj/nchu s 

/s . Th.. from Penuleniya, figuring in two places, on page 262 
,ml '“gain <m page (T. Haixukiooe Fletcher.) 
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Malayalum, Telugti and Catiarese. 

M Useful facts learnt at Koilpatty. H. C. S impson, u. Sc. Ditto. 

Leaflet in Tamil. 

V) Report on the working of the Department of Agrieul- Central Provinces Secre 
Department of Agriculture, Cen- ture, Central Provinces. tariat Press, Nagpur, 
tral Provinces, for the year 
1909-10. Pri.?e. 1 rupee. 

•V> Report on the Agricultural Stu- Ditto Ditto, 

lions in the Central Pro vince* 
and Berar, for the year 1909- Id. 

Price, 1 rupee 

•u Report on the Management of the Ditto Ditto. 

Provincial and District ( Hardens, 

Central Provinces, for the year 
1909-10 Price, 8 annas. 

AS The Improvement in the quality G, Evans, f.a. Ditto, 

of Wheat exported from the Cen- 
tral Provinces. Bulletin No. 4 
Price, 1 rupee. 

69 ,4yn>ii/fnnif <Yu:*7/*— A monthly Department of Agricul- Ditto, 

publication Price, 2 annas per ture, Central Provinces, 
copy. 

60 Annual Report of the Depart- Department of Agricul- Government Press, East- 

rnent of Agriculture, Eastern ture. Eastern Bengal and ern i Bengal and Assam, 
Bengal and Assam for the year Assam. Shillong, 

ending doth June 1910 Price. 

8 annas. 

61 Annual Report of the Dacca Agn Ditto Ditto. 

cultural Station for the year 
ending 30th June 19U). Price, 

- annas. 

6'- Annual Report of the Jorhat Ditto Ditto. 

Agricultural Station lor the year 
ending 30th June 1910* Price. 

2 annas 

6*1 Annual Report of the Kajshahi Ditto ... Ditto. 

Agricultural Station for the year ; 
ending doth June 1910. Price, j 
2 annas. 

61 Annual Report of the Burirhat I Ditto Ditto. 

Agricultural Station for the year 1 
ending 30th June 1910. 

6> Annual Report of the Shillong 

Fruit Garden for the year ending 
3flth June 1910. 

66 Annual Report of the Upper 

Shillong Agricultural Station for 
the year ending 30th June 1910- 
Price, 2 annas, 

6* Annual Report on the Tropical 

, Plantation at Wahjain for the 
j year ending 3(lth June 1910. 

Price, 2 annas. 

6^ < Vntral Seed Depot, Dacca. Lvif 

let No. 2 of 1910. 


Ditto Ditto. 

Ditto Ditto. 

Ditto | DiDo. 

Ditto I Ditto. 
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No. 


LIST OF AGRICULTURAL PUBLICATIONS 


Title. j Author, 


f’Vmraf A gircuUnrt — could. 

69 Hints on the Cultivation of the Fig Department of Agricul- 

Tree* Leaflet No. 4 of 1910. t u re, Eastern Bengal and 

Assam. 

70 Report on the Operations of the Department of Agiicu]- 

Department of Agriculture, tore, Burma. 

Burma, for the year ending 30th 
June 1910. Price, 6 annas, 

71 Scientific Report of the Mandalay Ditto 

Agricultural Station for the year 
1909-10. 

7- Papers on the Manufacture of Jag- Ditto 

gery from the juice of the Toddy- 
palm with special reference to 
the effects of the Industry on the 
Timber Supply of the Dry Zone 
of Burma. Bulletin No. 3 of 
1910. Price, - annas. 

73 Agricultural Surveys, No. '1 Sa- Ditto 

gaing District. 


Ayrindf Hi'ttl ( ' fit hiigtyif. 


74 


75 


76 


The Salt Lands of the Nira Valley, 
bulletin No. 39 of 1910 of the 
Department of Agriculture, 
Bombay. Price, 5 annas. 

Manufacture of Our. Leaflet No. 
of 1910 of the Department of 
Agriculture, Bengal. 

Use of Shallow Pan for ranking. 
Leaflet No. fl of 1910 of the 
Department of Agriculture, Ben 
gal. 

The Composition of Indian Rice. 
The Agricultural Ledger No. 5 
of 1908-09. Price, 4 annas. 


Harold H. Mann, ii.se., A 
V. A. Tumhane, t„ \g. 


C. S. Taylor, n. a, and N. 
C. Chow dli ury. 

N, C. Chowd hurry 


David Hooper, k.» s. 


yftft't tl’njif. 


First Experiments in the Treat \V. Burns, r 
ment of Grape-vine .Mildew in 
the Bombay Presidency. Bulle 
tin No. 36 of 1919 of the Depart 
ment of Agriculture, Bomba*. 

Price, 11 annas. 

The Ring Disease of Potatoes. 

Bulletin No. 1 of the Mysore 
Department of Agriculture. 

Diseases of Arena Palm, I Kole- 
roga. Price, 2 rupees. 


L. C. Colennn, M.v,, rh.i*. 


Ditto 


81 Millets of the Genus Sctaria in the G. A. Gammi* v 1 
Bombay Presidency and Sind. 

Memoirs of the Imperial Depart- 
ment of Agriculture, Botanical 
Series, Vol. IV, No. I. Price, 

1 rupee. 


S2 Fasaler Poka. 
(Bengali). 


Ktilofttulogi/, 

Text -Kook. C. C. Ghosh, »:.a. 


[VI, n 


- contd. 


Where Published. 


; Government Press, Ka-i 
ern Bengal and Assam 
| Shillong. 

! G o v e r n m e n t Press 
Burma, Kang ooi). 


Ditto. 


Ditto. 


Ditto. 


Government C e n t r t 
Press, Bombay. 


Bengal Secretariat Pic— 
Calcutta. 

Ditfu. 


Government Printing. 
Indir, Calcutta. 


Government Contra! 
Press, Bombay. 


M y sore < Jo vein men! 
Press, Bangalore. 

Ditto. 


Messrs. Thacker, Spink 
A Co., Calcutta. 


Indian Gardening As** 1 
'•iation, I6_\ Bowbaz.u 
Street, Calcutta. 
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Entomology- concld. 


M Instruction# for rearing Eri Silk | 
Worm#. Leaflet in English, J 
Hindi and Bengali. 

M Eri Seed exchange 
<o The It ice His pa. Lea del No. 1 1 
of 1910 of the Department of 
Agriculture, Bengal. 

The Bice Kulgorid. Leaflet No 2 
of 1 910 of the Department of 
Agriculture, Bengal. 

$7 Sugar cane Borer. Leaflet No. 8 
of 1910 of the Department of 
Agriculture, Bengal, 
ss Pests of Pulses Leaflet No- -I 
of 1910 of the Department of 
Agriculture, Bengal. 

>9 The Rice Hispa. Cultivator’s Leaf- 
let No ’24 of 1910 of the Depart 
merit of Agriculture, Buima. 
on The Rhinoceros Beetle i'byrfft 
Hhinoctrof, Linn) and its ravages 
in Burma. Bulletin No. 4 of 
KUO. 

91 Practical Hints on Bee-keeping 

in Simla. Bulletin No 2 of 1919. 

92 Notes on the Silk-worm rearing in 

the Punjab. Bulletin No 3 of 
191». 

93 Some Common Inject Pests which 

attack food grains. Leaflet No. .‘I 
of 1910 in English. Bengali and 
Assamese- 


H Maxwell Lefrojr, m.a. 

f.z.s. 


Where Published. 


Government Printing, 
India, Calcutta. 

Ditto- 

Bengal Secretariat Press 
Calcutta. 


Department of Agriculture, 

Burma 


Department of Agriculture, 
Punjab. 

Ditto 


Department of Agriculture. 
Eastern Bengal and As 


Government P r < 
Burma, Rangoon. 


Civil and Military 
Gazette Press, Lahore, 
Ditto. 


Government Press. 
Eastern Bengal and 
Assam, Shillong. 




PUBLICATIONS OF THE IMPERIAL DEPART 
MENT OF AGRICULTURE IN INDIA. 


[To bb h*d higm Messrs. THACKER, SPINK k CO., Calcutta.] 

Annual Report of the Imperial Department of Agriculture in India for the year 1904-05. 
Price, As. 12 or Is. 2d. 

Report of the Imperial Department of Agriculture in India for the years 1905 06 and 1906-07. 
Price, As. 6 or 7 d. 

Report of the Agricultural Research Institute and College, Pusa. including Report of the 
Imperial Cotton Specialist for the years 1007-09. Price, As. 4. 

Report on the Progress of Agriculture in India for the years 1907 09. Price, As. 6 or 7d. 

Proceedings of the Board of Agriculture in India held at Pusa on the 6th January 1905 and 
following days (with Appendices). Price, As. S or 9d. 

Proceedings of the Board of Agriculture in India held at Pusa on the 15th January 1906 and 
following days (with Appendices). Price, As. 12 or Is. 2d. 

Proceedings of the Board of Agriculture in India held at Cawnpur on the 18th February 
1907 and following days (with Appendices). Price, Re. 1-2 or 1/. Sd. 

Proceedings of the Hoard of Agriculture in India held at Pusa on the 17th February 1908 
and following days (with Appendices). Price, As. 8 or 9/. 

Proceedings of the Board of Agriculture in India, held at Nagpur on the 15th February 1909 
and following days (with Appendices). Price. Ah. s or 9d. 

Proceedings of the Board of Agriculture in India, held at Pusa on the »lst Fehiuarj 1910 
and following days (with Appendices). Price, As. S or 9-./. 

Standard Curriculum for Provincial Agricultural Colleges as recommended by the Board of 
Agriculture, 1908 Price. As. 4 or 5c/. 

The Agricultural Journal of 7»rfi'<i.-A Quarterly Journal dealing with subjects connected 
with field and garden crops, economic plants and fruits, soils, manures, methods of cultiva- 
tion, irrigation, climatic conditions, insect posts, fungus diseases, co operative credit, 
agricultural cattle, faim implements and other agricultural matters in India. Illustrations 
including coloured plates form a prominent feature of the Journal. It is edited by the 
Inspector General of Agriculture in India, assisted by an Advisory Committee of the staff 
of the Agricultural Research Institute, Pusa, Annual subscription, R*. 6 or Sr. , single 
copy, Its. 2. 


Memoirs of the Department of Agriccltire in India ai e 
issued from time to time as matter is available, in separate series, 
such as Chemistry, Botany, Entomology and the like. 

BOTANICAL SERIE5. 

Vy], I, No. I. The Ifaiistorium of StinMum album— T akt I. Early Stages by C. A. 
Bahbkr, m . a . , F.L.S Price, Re. 1. 

Part II.— The Structure of the Mature Haustorium and the Inter relations 
between Host and Parasite by C. A. Bakbkh, M.A., r.L.S. Price, R*. 3. 



Vol. I, No. 

II. 

W. I, No. 

III. 

Vol. I, No. 

IV. 

Vol. I, No. 

V. 

Vol. I, No. 

VI. 

Vol. II, No. 

I. 

Vol. II, No. 

II. 

Vol, II, No. 

nr. 

Vol. II, No. 

IV. 

Vol. II, No. 

V. 

Vol. II, No. 

VI. 

Vol. 11, No. 

VII. 

Vo). II, No. VIII. 

Vol. II, No. 

IX. 

Vol. I IT, No. 

I. 

Vol. Ill, No. 

II. 


Vol. Ill, No. III. 


Vol. III. No. TV. 


Vol. Ill, No. V. 


BOT AN 1C A L SERI ES~(continunl). 

Indian Wl cat Rusts by E. J. Hitler, m.b., f.l.s., ami J. M. Haysus. 
Price, Ke. 3. 

Famous Diseases of Sugarcane in Bengal by E. J. BCTlkk, m.r., f.i.s, 
Pi ice, IN. 3. 

(rossj/jiiMMt ofdnjrf/WiM»n, Roxburgh, by I. H. Bvrkill, >i . a . Price, Ue. 1. 
An Account of the Genus Pi/thinm ami some (.TiyfWr/iiic^r by E, J. Be n.! r. 
M.B. , F.L.S. Price, Rs. 4 -8. 

Cephalewos virtscens, Kunze ; The Red Rust of Tea by Harold It. Mvw. 
p.sc. ; and C. M. IIvtchinsox, p.a. Price, IN. 4. 

Some Diseases of Cereals caused by Srleroiporu graminicola by K. j 
BtTLRU, m.b., F.I..S. Pi ice, lte. I S. 

The Indian Cottons by G. A. Cammie, f.t.s. Prioe. Us. 7-S. 

Note on a Toxic Substance excreted by the Roots of Plants by F. 
FLETCHER. M.a., B.sc. Price. Re. 1 S. 

The Haustorinni of Ohu' seathitns by C. A. Barber, m.a., f.l.s. Pu. «\ 
Rs. 2$. 

The Haustorium of Cansjera i httdii by C. A. Harder, m.a., f.m. 
Price, Rs. 2 S. 

home Experiments in the Hybridising of Indian Cottons by P. F, Fv> -\. 
B.a., F.L.s. Price, Re. I S. 

The Varietal Characters of Indian Wheats hv Albert Howard M. \ . 

f.l.s., and GapRIeli.e L. C. Howard, m.a. Price, Ue. I. 

The Mulberry Disease c» used by mori, Notn. in Kashmir, \vb 

Notes on other Mulberry Diseases by E. J. IK'TLER, M.R., f.l.s, Pn- . 
Re. 1-S. 

The Wilt Disease of Pigeon-Pea ar.d the Parasitism of Stt-rom**} ; 

rasinffctn, Smith, l.y K. J. Hi tler, m.b., f.i.s. price, Rs. 3. 

Studies in Indian Tobaccos. No. I. -The Types of .ViVo/mmj r».e 
L.. Yellow Fiona red Tobacco by Atrkrt Howard, m.a . a.R.< F. i ,* . 
and Gaurikm.k L. C. Howard, m.a, price. Re. 1. 

Studies in Indian 1 obaccos. No. It.— The Types of .Vi>uOVi mi •>//.. 
L., by Albert Howard, m a., a.k.i.s,, f.l.s. , ami Garrikllk L ( . 
Howard, m.a. Pri<o, Its. <i 

Studies in Indian Fibre Plants No. I.— On tun vaiicti«-s of s.,rr 
CroMaria junna. I... by Albert Howard, m.a., a. R. f.i.s., , ll: d 
G a brie i.l e L. C. Howard, m.a. Piice. Re. I. 

The Influence of the Environment on the Milling and Baking Quabt; - ■ 

^ heal in India. No I. Tk<> Kx|«ci itm-iiN of 1 !«i 7 0 S and Mu'* .< p. py 
Albert Howard, m.a., f.l.s .If. M. Leake, m.a., f.l.* ,,and Gamut i i f. 
L. C. Howard, m.a. Price, Re. I s 

The Bud Rot of Palms in India by E J. lit her, m.b., ! ■ 
Price, IN. 2. 


Vol. Ill, So. VI. TV Economic Si-niHonon of (Vos, f.-, filiation in I l.y Ai : ! « 

Ho"*KI'. M.A., A.K.C .... F.l.s , < • A m:i KI.I.K I.. IldWAUP, M.A . 
Abid r Bauman Khan. p r i,v, Rs. \ ^ 

Vol. IV, So. 1. Milieu of llie Ceiiii, Sc-tari., in the Honilay IV.i.lcucv ami Si. .1 l.y H ' 
Cammie, f.l.s. l>,i. e, lie. I. 



CHEMICAL i ERIE5. 


v,.]. I, No. I. Tlic Composition of Indian Rain and Dew by J. Walter Leather, 
rh.t>., f.c.s. Pi ice, lie. 1. 

Vul. I No. II. Tho Compoaition of the Oil .Seeds of India by J. W. Leather. i\uk, f.c.s. 
Pi ice, Re 1 . 


Vol. I, No- 
Vol. L No* 
Vol. I N-'. 
Vul I, No. 


Ill The Pot-Culture House at the Agricultural Research Institute. Ursa, by 
J. W. Leather, idu*., f.c.s. Price, Rs 3. 

IV. Experiments on the availability of Phosphates and Potash in Soils by J. 
W. Leather, lh.l>., F.r.s. Pi ice, Re. I S. 

V. Constitution of Drain Causes at Pusa by M. II. Anson - , M.IN5T.C.K,, nith 
a Preface by J. \V. Leather, idi.i*., F.o.s. Price, Its. 3. 

VI. The Loss of Water from Soil during Dry Weather by J. Walter Leather 
1 11 . ir. , k.i.i .. K.c.s. Pi ice, lls. 2. 


Vcd. I, No. VII. The System Water, Calcium Carbonate, Carbonic Acid by J, Walter 
Leather, r.i.i:.. f.i .s , and Jatim.ra Nath Sen, m.a., f.c.s. 
Pi ice. Re. 1. 

Vol. I, No. VIII. Water Rcrjuirements of Crops in India by J. Walter Leather, Hue. 
F.I F.r.s. Pi i<e. Rs. 3. 


Vol I. No. 


IX. The Nature of the Odour of I’luk Cotton Si.il by 
iLoml.L F.i\>., M.'.E.a.i . Pi ire, Re. 1. 


K. An. NETT, R.sc. 


Vol. I. No. I. 
Vo!. I, No. II. 

V-J. I, No. III. 

Vol. I. No, IV. 

Vol. 1, No. V. 

V.]. I. No. VI. 

Vul. II, No. I. 
Vd. II. No. U. 

'■ I II. No. III. 
Will, No. IV. 

vi. n. No. v. 

v I I I. No. VI. 
V i. II. No. VII. 

v II. No. MU. 


ENTOMOLOGICAL 5ERIE5 

The Uumbiy Locust by II. M. Lrfkoy. m.a., f.t:.-., f.z.s. Price. Rs. 2-S. 

The none Important In-ccts injurious to Indian Agiiculture by II, M. 
LEFRtiy, m.a., f.e.s.. F.z.s. Price, II.-. 3. 

The Indian Sm face Catm pillars r-f the Genus Ajrctis by II. M. I.EFRuV. 

m.a., K.K.S.. F.z.s. : and C. C. Gih»sH, r. a , Pi ice. Re. IS. 

Individual and Seconal Variations in Hel< p- liis Vheivon. Watci he use. 
with desci iptimi of a new species of Heh'pdtis by IlAKOLP II. Mans. 
p.sc. Price, Re. 1 s. 

The Cnee iihe attacking the Tea Plant in India ai d Ceylon by E, E. GREEN . 

f.k.s, : and II\i;oH» II. Mann, icse. Pi ice. Re. 1. 

The Mu-lard Kawtly by H. M. LlfroV, M.a.. F.F.s.. F.z.s. : and C. C. 
GhosH, It. A. Pi ice, Re. 1. 

The Rice Rug by H. M. Lf.FRhV, m.a.. f.f.s . r./.v Pi ice. Re. 1. 

Rcmaik- on Indian Scale Iimci s cciua bj L. E. Green. F-F. s.. F.z.s. 
Pi ire, lie. 1 s. 

The Re. i -Cut ten Rug by II. M. Lffk««Y. m.a.. V E.i.. F.z.s. Piico. Re. 1. 
The Ca>tor Semi l. -epei by H- M-LffR^y, m \ ..F,K>., hz.-. Iiiee, L>. ... 
The Tobacco Catei piilai by if. M. Likhov, m.a., i.r>.. i -Z I rice. l»e. i S. 
The Cotton Leaf Roller by 1L M. l.mtov. m.a.. f.f.s.. f.z.s. Pi ire. Re. 1 S. 
Notes on Indian Seale Insects ,Coccida’U>y H. MaXaveu-Lefkuy. m.a., 
F.k s., F.Z.s. Price, Re. 1 S. 

Life Histories of Indian Insei ts aVleoptm I’, by II. Max" ELI. LKFliOY. 
At. a., F.F.S. . F./ s. Plie*’. K.s. 2. 



BULLETINS ISSUED BY THE AGRICULTURAL RESEARCH 
INSTITUTE, PUSA. 

No. 1. Notes on Cotton in Beh&r in 1901 by H. M, Lefroy, m. a., f.e.s., f.z.s., Imperial 
Entomologist. Price, As. 4 or 6d. 

No. 2. An Outbreak of Cotton Pests in the Punjab, 1905, by H. M. Lefroy, m.a., f.e.s,, 
f.Z.S. , Imperial Entomologist. Price, As. 4 or 6d. 

No. 3. The Extension of Jute Cultivation in India by R. S. FlXLOW, B.sc., f.o.s., Jut«> 
Specialist to the Government of Eastern Bengal and Assam. Price, As. 12 or 
1 j. 6 W. 

No. 4. First Report on the Fruit Experiments at Pusa by A. Howard, m.a. (Cantab. 
a.r.C.S. (Loud.), F.C.8., F.I.S., Imperial Economic Botanist. Price, As. 6 or Cd. 

No. 5. Report on Trials of the South African Locust Fungus in India by E. J. Rl'tlki:. 

M B., F L.S., Imperial Mycologist ; and II. M. LEFROY, M.A., F.E.S., F.Z.S., Imperial 
Entomologist. Price, As. 3 or 3d. 

No. 6. Ticks Infesting Domesticated Animals in India by C. Wabbcrtox, m.a.. Zoologist 
to the Royal Agricultural Society of England. Price, As. 4 or 6 U 

No. 7. A Preliminary Account of the Biting Flies of India by H. M. Lefroy, m.a., f.e>., 
F.Z.S., Imperial Entomologist. Trice, Re. 1 or Ir. 6tf. 

No 8. Official and Recommended Methods for use in Chemical Laboratories of the Depart 
ment of Agriculture in India by J. Walter Leather, ih.u., F.l.c., f.o.. 
Imperial Agricultural Chemist. Price, As. 4 or tid. 

No. 9. Report on Cocoanut Palm Disease in Travancore by E. J. Bitler, m.i;.. 
F.L.S., Imperial Mycologist. Price, As. 6 or tx/. 

No.* 10. Treatment and Observation of Crop Pests on the Pusa Farm by H. M. LEFiiov. 

M.A., F.E.S., F.z.s., Imperial Entomologist ; and C. S. Miska, b.a. Price, As. ti 
or 7d. • 

No. 11. On Flax Dodder by A. Howard, m.a., a.K.c.s., f.c.s,, f.l.s., Imperial Economic 
Botanist. Price, As. 4 or 6d. « 

No. 12. The Making and Care of Lawns in India by A. Howard, m.a., A.R.r.s., f.c.s., f.l.v. 
Imperial Economic Botanist. Priyc, As. 4 or 6/. 

No. 13. Sugar-cane at the Partabgarh Experiment Station by G. CLARKE, F.l.c., Agriculture 
Chemist, United Provinces ; and Khan Bahadur S. M. Hadi, m.k.a.c., m.b.a.s.. 
Assistant Director of Agriculture, United Provinces. Price, As. 4 or 6d. 

No. 14. The Milling and Baking Qualities of Indian Wheats by A. Howard, M o 
(Cantab.), a ii f.c.s., f.l.s. ; and Gaukikllk L. <\ Howard, m.a., Associa’- 
and late Fellow of Newnbani College, Cambridge. Price, As, 4 or 6d. 

No. lm Note on the Extension of Cultivation of Fibre Plants in India. Price, As t> or S /. 

No 16. Second Report on the Fruit Experiments at Pusa by A. Howard, m.a. (Cantab. . 
A.R.C.S. (London), F.L.S,, Imperial Economic Botanist. Price, As. ti or Sd. 

No. 17. The Milling and Baking Qualities of Indian Wheats, No. 2, by A. Howard, m. v 
(C antab.), a.h.c.S. (Lon<1.) P F.r ..v, r.L s.. Imperial Economic Botanist, and Garkiki i k 
L. C. Howard, m. a., Associate and late Fellow of Newnhain College, Cambridge 
Price, As. 6 or 8 d. 

No. 18. Report of the Outbreak of Blister- Blight on Tea in the Darjeeling District in UK* 1 
by W. McRae, M.a., B.sc. Price, Re. 1 or lr. 6d. 

No. 19. List of Names usc<l in India for Common Insects, compiled in the Laboratory of t 
Imperial Entomologist, Pusa. Price, As. 12 or l.t. 2d. 

No. 20. Memorandum on Indian Wheat for the British Market by Sir James Wilson, k.i ■> ! 
Price, As. 4 or 6 d. 

No. 21. Memorandum regarding leading eucalyptus suitable for India by F. Booth-To kh 
Price, A 8. 4 or 3d. 


BOOKS. 

“ Indian Insect Pests” by H. M. Lefroy, m.a., f,F..s., f.z.s. Price, He. 1*8. 

“ Indian Insect Life” by H. M. LEFROY, M.A., F.E.s.. F.Z.S., and K. M. Howlm 
b.a. 786 pp Price, Rs. 20. 

“ Wheat in India” by A. Howard, M.a., a.R.i/.s., F.O.S. and Gabriellb L. t- 
Howard, m.a. 288 pp. Price, Hs. 3. 




